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Introduction . 
The main purpose of this thesis has been the collection of 
monthly temperature and rainfall means of as many Middle East 
stations as possible, the classification of this data into the 
Koeppen system, and the preparation of a climate map. There 
have been several Koeppen maps of the area, and each seems to 
vary somewhat. Precipitation and temperature means of sufficient 
record from all of the available stations have been included. 
Few books or articles on the climate of Southwestern Asia 
include comprehensive tables of the temperature and rainfall 
to be found there. Most publications list just a few stations 
in the different countries. It was necessary, therefore, to 
scan all available books, articles, and reports, pertaining to 
this part of the world. 
~~other aim has been to synthesize from ¥rritings on th~ 
climatology of the Middle East all or the more pertinent facts 
on the climate of the area. Since the main purpose of this 
thesis was to prepare a Koeppen map of the area, not much 
attention has been devoted to physiography and vegetation, 
except where pertinent, since much has already been written 
on these two subjects. 
The means for much of the data .for Palestine and Syria, 
~hich were obtained from D. A$hbelts works and from government 
and Air Force reports, had to be computed. In D. Ashbelts 
"Hundred Years of Rain:fall Observations, n the monthly mea-~s for 
~any stations were listed for both long and short periods of 
time. However, the mean monthly precipitation for each station 
i 
was not included. In other words, while he listed the monthly 
means f'or each year f'or long periods of' t:ime reaching back int ·· 
the 1890•s, no ~monthly precipitation 1'or each station was 
~ included in his work. Theref'ore, ten year periods of' rai1rrall 
were selected and the means f'or ten years were computed. In 
some cases, data f'or periods of ten years or less were included. 
Due to the variability of' this area's climate, a longer period 
of' time would have been pref'erred. In reading the data, this 
should be kept in mind,. 
In gathering the data f'or some stations it was necessary 
to obtain temperature and rainfall means f'rom dif'f'erent sources. 
In some cases, temperatures were obtained f'rom one source, 
rainfall amo~ts f'rom another, snation locations and elevations 
f'rom another. Occasionally, f'or example$ a source listed 
temperature means for a period of' nine years, while the rainf'al 
means were f'or three years. If' a second source listed the 
rainfall means f'or more than three years, this was used. This 
could be dangerous since a certain period co~d bring 
exceptionally heavy rainf'all to a region, and if' this precipita-
tion data were combined with temperature data for a period in 
which temperatures were below normal, considerable error in the 
Koeppen classif'ication could be made. In combining data, 
theref'ore, an attempt was made to avoid making any such serious 
mistakes •. 
Besides using the f'acilities at the University and at the 
Boston Public Library, books were borrowed f'rom Widener Library 
at Harvard University, and f'rom the Library of' the American 
ii 
Geogra:Phical Society in New York City. Photostats were made of 
climatic data from. :Periodicals, and microfiLms were made of' 
books and re:Ports unavailable for interlibrary l.oan from. 
the u.s. Weather Bureau,. u.s. De:Partm.ent of Agriculture, and 
from. the New York Public Library. A good deal of' the data used 
in thms thesis came from these microfilms. Some of' the tables 
of climatic data did not contain station locations (longitude 
and latitude} or elevations, while some had station locations 
but no means. Therefore, considerable time was S:Pent in 
combining the necessary data from. different tables. 
iij 
Chapter I. Controls, Air Masses, Pressure, and Winds. 
A-_ Winter. 
1., Controls. 
In Winter the area is controlled to a great extent by the 
ASiatic High Pressure Area centered over Turkestan and Western 
Mongolia and extending to Iran, with a ridge also extending 
beyond the Caspian so that a tongue of' High Pressure covers the 
high, cold :plateau of' }~atolia. Anotherfoongue covers Arabia. 
When :pressure conditions in the interior are favorable, 
cyclonic disturbances from the Mediterranean and Northwestern 
Europe may sweep over :portions of the regions. 
2._ Air Masses. 
The Middle East;situated between two of the hottest 
areas in the world: Northwestern L~dia and the Sahara. It is 
als_g part of Asia which is the continent with the lowest 
winter temperatures. The Middle East can be influenced either 
by the cold Asiatic Continent or by the two hot areas. 
~ air currents move from their originating areas, they 
are not modified very much due to the :proximity of' the 
reservoirs of' cold and heat. In Europe, tropical or polar air 
is considerably modif'ied as it moves along, cooling or warming 
as the case may be. In the Middle East, on the other hand, the 
hot, dusty air "from Africa and the cold blasts from Siberia 
are not modified appreciably. The air masses affecting the area 
'e under discussion are: Pol.ar Continental, Polar Maritime, and 
Tropical Continental. 
1 
a. Polar Continental. 
The cold Asiatic land mass sends blasts of cold polar 
continental air, originating on high plateaus of Asia, over 
Southwestern Asia in Spring and Winter. As these masses move 
over land :from higher to lower latitudes they bring cold clear 
weather to upland Iran and Tu:rkey. Due to adiabatic and 
di-latitudinal heating the air reaches the lower sections of 
Mesopotamia, Syria, .Arabia, as .cool, dry air, and gives these 
lands their best weather. 
Gold stable air from South Central .Asia reaches Iran and 
sometimes the Mediterranean. Low temperatures occ1.1r on the plat-
eaus of Iran and Anatolia, but since the humidity is low, shu-
shine during the day helps to improve conditions. As the air de-
scends :from the Zagros and from the Anatolian plateau, adiabatic 
warming occurs with conseq_uent fine weather and fairly warm 
temperatures on the coast. Unlike Europe, however, no fog occurs 
when the anticyclones :flow, due to the dryness of the air. The 
anticyclones occur freq_uently in Autumn and early Winter. During 
the winter months, anticyclones often develop in Central and 
Eastern Europe, with masses of cold, damp air, whose origin is 
the .Atlantic, building up. When the .Asiatic high weakens, 
disturbances from Northwestern Europe and the Mediterranean 
sweep in with the northwest winds from the anitcyclones, bring-
ing in the cold dai!:!.p air. This air,_ having traveled over la.11d, 
as lost a great deal of its moisture. Some writers consider 
this mass of air as being Polar Continental due to the :fact 
that it has built up over the land and has lost much of its 
2 
moisture., 
b. Polar Maritime. 
The Polar Maritime air arrecting the Middle East has its 
1lt origin in the different parts of the North Atlantic., Cyclones 
generally follow the Mediterranean Low Pressure Trough to the 
Aegean and then east to the Levant, Mesopotamia, and the Persi 
Gulf, or they may move north through the Aegean, to the Black 
Sea, eastward along the northern margin of the Middle East. 
Figure l shows rreq_uent :paths of the lows. Some storms reach 
the Black Sea by way of the Baltic., Sometimes these storms are 
stationary over the eastern part or the Black Sea so that the 
Turkish coast gets heavy rains, or these storms may move east-
ward toward Central _AEia, bringing cold sector rain to the 
Southern shores of the Caspian and warm sector rain to the 
highlands of Iran. Occasionally these storms are strong enough 
to move across the Armenian Massif, and Kurdistan highlands to 
the lowlands of Mesopotamia, bringing cold waves to Iraq., 
Most western air masses reach the Middle East along Track 
v (Fig. l). Vd storms move from Northern I.taly over the Adriati 
and Northern Greece, to the Aegean, and then split up, one 
branch svnnging north to the Black Sea. 
When the masses rrom the Atlantic, which cross Europe, 
reach the Mediterranean, they are heated by contact with the 
Sea and :pick up considerable amounts of moisture. Since only 
the lower layers are heated by this contact with the Sea, 
instability is the result. .Any uplift of the air brings 
:precipitation in the form of showers. 
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Many minor depressions are characteristic of maritime air 
masses. The weakness or intensity of these depressions depends 
on the contrasts in temperature and humidity of the different 
~ masses. Tne weather is similar to that in the cyclonic belt. 
-e 
The greatest effect of maritime air is naturally felt in 
the western part of the area under discussion. As air passes 
over land it becomes drier and any disturbance becomes weaker. 
Tropical Continental air masses and Polar Continental air 
masses occasionally interrupt the maritime air flow. 
c. Tropical Continental. 
AS Mediterranean disturbances move eastward, Tropical Con-
tinental air from Arabia may sweep in, or air from the Abyss-
inian highlands may move northward over the Red Sea, picking up 
moisture and bringing some rain to Transjordan, Western Iran, 
and Palestine. The cold air flowing in the cold sector of 
these storms often moves as far as Aden.. The southerly winds 
from these storms may cause temperatures to rise rapidly. 
3. Pressure. 
In the cold season, Southwestern Asia lies to the south of 
the Asiatic High. A tongue of High Pressure extends over the 
Northern Caspian with a weakly developed center in the Armenian 
upland. Another tongue extends over the Anatolian plateau and is 
connected with the ridge extending from the Azores. This Anatol-
ian High sometimes disappears when depressions from the Black 
Sea and the Mediterranean move eastward. Another ridge extends 
along the Syrian Coast through Palestine, Arabia, and the 
5 
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Winter Fig.t_ 
Lndian Ocean. In cooler months there is a stationary low over 
Cyprus. There are lows over the Southern Caspian and Eastern 
Black Sea. In this season, :pressures over .Arabia d·ecrease west-
ward to Abyssinia and southward to the Indian Ocean. In Iran, 
pressure increases from SouthEast to North West. 
One of the characteristics of the winter pressure system is 
the extreme variability. Much of the Middle East may be covered 
by an extension of the .Asiatic High, n ••• but a. disturbed 
cyclonic development associated with the generally low pressure 
conditions is more characteristic at this season.nl 
Depressions from Northwest Africa, Spain Northwestern 
Europe, move eastward, and strengthened by contact with the 
Mediterranean, continue to I:ban or .Armenia~ The Mediterranean, 
relatively warm as compared to the surrounding land masses is 
most conducive to the formation and the development of depres-
sions. These depressions are intensified as they move eastward. 
The areas favorable to the development of these lows, which 
occur in all seasons except summer, are Northeastern Italy, the 
area south of the Atlas T!tiountains, the Gulf' of Sirte, and Cyprus~ 
The Mediterranean depressions are more shallow and less 
extensive than the Atlantic depressions. The Jliediterranean 
depressions, however, can be just as intense as Atlantic depres-
sions, but bad weather does not last as long and there 
is more variety in conditions. These depressions, as all 
Iw.B-r Fi$her, The Middle East A Physical, Social, And 
Regional Geography, (London,1950) p~~2. · 
7 
depressions, are irregular in movement, although they do rollow 
certain paths. In Stnmner ana. Early Fall, the cyclone paths move 
Northward across the Balkans to the Black Sea, bringing heavy 
rains to Baturn.. The Middle East is rarely arrected by these 
summer cyclones. 
4. Winds. 
According to pressure distribution, wins should be as 
rollows: 
Easterly; Iran, Southern Turkey 
Westerly; Northern Turkey, South Caspian Shore 
Northerly; Eastern Syria, Central Iraq, Northwestern, 
Northeastern, and Central Arabia, Aegean Sea 
Southerly; Transjordan, Western Syria, Palestine, 
southwestern Arabia. 
With some exceptions due to topography these are the 
prevailing \rinds. Fig, (_'3) shows the winter monsoon windrlow. 
An Easterly stream of Polar Continental air moves over the 
~Kiddle East on the Southern side of the High Pressure Belt into 
East Africa. Southwest vlinds of the platea11 of Western Iran, 
which are rallwinds flowing from the Zagros, are an exception. 
Winds also flow dovvnslope from the Zagros to the Persian Gulr. 
In the northern area, the Easterly winds preva{l with the 
following exceptions: 
1. Counter clockwise circulation occurs arouna.. the warm 
surrace of the Southern part of the Caspian~ 
2. A great' deal of the air moves through the passes o:f Norhh-
western Iran into Mesopotamia where it is rorced to move 
south East by topography. A northwesterly current from 
the highlands or Kurdistan reinforce it and it then sweeps 
South East over the Gulrs o:f Persia and Oman. 
3. The counterclockwise movament over the warm Eastern Black 
Sea area, 
The Easterly vdnds move into the Black Sea Bosphorus outlet 
8 
/.• 
~~' 
/ \-. 
- \ 
., 
.e SEASONAL WINDFLDW CHART FOR SOUTHWESTERN ASIA- WINTER 
..... 
. ---
. '< 
\ 
., 
,;. 
<: 
"t" 
;.. 
., 
~, . 
"' .··. 
·-0 / 
./ 
/ 
.. -/· 
.,.. 
/ 
----. 
. ..: 
rJf 
.J.< 
. ·22 
. -:e 
-·16 
.. ----tl 
•. T 
J 
between the Pontic and Balkan Mountains so that Istanbul 
receives Northeast windSJi. but due to topography on both sides 
o~ the Aegean, the winds become Northerly over the Central 
Aegean and Nortwesterly ov.er the southern :part. Circulation 
in the Eastern Mediterranean is controlled by the Cyprus Low. 
In the Northern part o~ the Red Sea, wind~ are northerly due 
to topography. In the Southern :part o~ the Red Sea, winds 
are Northwesterly as they should be, and :flow around the 
Abyssinian Low"' 
The dry, warm southeasterly winds which occur in :frontof' 
depressions in Palestine and Syria are known as Sciroccos. In 
some pl.aces in Syria and .Arabia they are called Simoon or Samum. 
In other areas in the Levant they are called Shlouq_. In Egypt, 
they are known as Khamsin. 
B. Transition:~eriods .. 
J \ 
Fall and Spring are short limited transitional :periods. 
The Spring transition period is short in the central part o:f 
the area, somewhat longer in the North, and absent in the South 
where it. is warm throughout the year. No regular weather 
seg_uence characterizes the transition periods. Energetic wester, 
disturbances may or may not cross the area. The transition 
to winter conditions begins in October and is well :formed by 
November. 
c. Summer, 
1. Controls 
In SUmmer, the chief' control is the Asiatic Low centered · 
Mghanistan with an extension reaching the head o:f the lowlands 
10 
o~ Mesopotamia. The Cyprus Low is a minor one. 
2. Air Masses. 
In Summer, the area is covered by monsoon air which 
circulates around the .Af'ghan Low. In Asia Wlinor, however, 
the air is Tropical Maritime, from the Atlantic, which has 
lost most of its moisture so that it is almost like Tropical 
Continental air. Turkish stations get some rain while most 
of the other stations in the region get none, 
3. Pressure. 
In Summer the control is the monsoonal Low of Northwestern 
India to which North and Northwest winds ~rom the .Azorew area 
blow. This Monsoonal Low is due to the tremndous heating o~ 
that area. The center of the low extends over the Persian Gul~ 
towards Iran~ A minor low near Cyprus has some influence on 
pressure and winds of the Middle East. This Cyprus low is due 
to the unequal heating of land and sea, and the basin-like shape 
o~ the island. The ring of mountains lying close to the coast, 
and the_intensified heating of the interior also plays a part 
in producing the low. The Cyprvs low is separated ~rom the othe:o 
low by a shallow isobaric col which lies over Northern Syria, 
The pressure col over Southeastern Arabia separates the 
Arrica Low from the Northwestern India Low. The foothold of the 
monsoon is so strong in Summer that no other air mass reaches 
the Middle East from J"une to Mid-September. Toward the end of' 
September, air from the Mediterranean begins to reach the area 
and replaces the monsoon air at the end of Autumn. 
In SUmmer, the path of the westerly depressions is north_.rc.t:c,~, 
, 'I 
11 
~·· 
and only occasionally do the cyclonic stol~S hit Turkey. In 
Summer, there:fore, the barometri~c press~~e is quite steady. 
tig~ ( 4) shows SUmmer Pressure distribution and the inter-
tro:pical front. This front brings some rain to the Arabian and 
Iranian coasts. 
4 .. Winds 
Surface winds are shovm in fig. ( -5 J. Topography accounts 
for the discrepancies with the idealized flow lines. The 
reversal pf direction which characterizes the monsoon system 
does not occur in this area because in W'inter the area is on 
the southern edge o:f the Asiatic High and the winds are easterl , .. 
TOpography plays its ever present role .. Northwest·winds p~evai~ 
in the Red Sea, Mesopotamian Plain, and Persian Gulf~ except 
for the Southern portion of the Red Sea where in Wrinter the 
winds are Southeasterly~ Easterly 1~ds prevail in Northern 
Iran and Turkey. Northerly winds (meltemi) occur over the 
Turkish and Aegean littoral zones. The Eastern Mediterranean 
and Syria have westerly winds. In Palestine and Transjordan the 
winds are Southerly. To:pography causes winds in Iraq_ to blow 
:from the Northwest during the year. A weak southeasterly stre 
from the Monsoon flows during much of the Summer. 
There are many local winds with local names. Land and sea 
·-breezes are strongly developed in the Eastern Mediterraneant~, 
Mountain and valley breezes occur in Summer. 
a. Dust Storms· 
:rn the 1\liddle East, where the soil is dry and not covered 
by much vegetation, considerable amounts of dust may be raised 
12 
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SEASONAL WINDFLOW CHART FOR SOUTHWESTERN ASIA-SUMMER 
by the winds. I~ the winds are strong enough, visibility 
may be reduced to a few yards. Once the winds die down, dust 
settles quite rapidly. However, if' the winds are turbulent, 
great quantities o~ dust and sand may be carried up high, 
so that visibility may be poor or reduced f'or some time after 
the winds die down. Dust storms occur in Summer or Winter 
in most areas, except the Aegean Islands, all of' Turkey, 
except the southern areas, Northwestern Iran, and the Iranian 
Caspian Provinces. 
15 
Chapter II. Tem;peratur·e. 
High Summer temperatures with lengthy hot spells and high 
annual and diurnal ranges characterize the temperatures of' 
·e Southwestern .Asia. The absence of' clouds is responsible f'or the 
great heat. Temperatures above 120 degrees F. have.been recorded 
in Iraq, Iran, and Arabia, while the mean annual temperature at 
Kamarari Island is about the highest anywhere. In comparing 
ean temperatures of' di~f'erent stations, it must be kept in mind 
while stations may have similar mean temperatures their 
aximllill and minimum temperatures rn~y be quite dif'f'erent. Thus, 
station may have a considerable diurnal range, while another 
ay have a smaller range, and yet both may have similar mean 
temperatures. Beirut and Cairo are exarnple~f' this. Cairo of'tnn 
has day temperatures above 100 degrees and cool nights, ~nile 
Beirut has a day temperature of' 90 degrees with night tempera-
tures only 11 degrees F. cooler. 
The interior sections of' the area are not influenced too 
uch by the seas due to coastal mountains which serve as 
arriers. The absence of vegetation and good soil cover is con-
ducive to intense heating of' the surf'ace of' the ground. In 
interior areas the hottest month is July, but on the coast, 
etardation due to the inf'luence of'the seas makes August the 
ottest month. In the extreme south, the maximum may occur in 
rune due to the greater heating dLtring the SOlStice. January iS 
fuhe coldest month but temperatures do not rise much until 
ebruary or early March when they usually rise quite rapidly. 
The daily range of' temperature is greatest in Summer. The 
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The coasts, under the moderating influnce of the seas, have 
smaller ranges. In spots in the Nile Valley and on the Red Sea, 
the night temperatures may drop below the dew :point, resulting 
e · in early morning fog. At night, the higher areas are cooler 
than the lower areas but during the day, temperatures are about 
the same. The Lebanon area has temperatures of over 80 degrees f.1'i'., 
which at night fall 20-30 degrees. F. , whereas the coastal 
temperatures drop only 10 degrees. 
In winter, the temperatures of Asia Minor and Iran are 
~uite low due to elevation and the Asiatic High. There is a 
perm~~ent glacier in the Zagros. Temperature ranges are most 
extreme on the Iranian :plateau. In Turkey, temperatures are 
~uite variable due to altitude, latitude,and the seas. Istanbul 
and Sino:p have small ranges. Trebi:wncL has a smaller range due 
to the grea~Br rainfall• The greatest absolute ranges occur in 
the dry season. The highest temperature recorded in Turkey was 
111 degrees F. at Urfa in J"uly, while the lowest at Kars was 
-32 degrees]'. The greatest extreme range~t occurs at Sivas, 104 
abd -22 degrees. F •. The cold temperatures of interior Turkey 
are due to cold Polar Air masses from Northwestern Europe 
which sometimes reach Aden. The temperatures of Iran are. 
somewhat like those of Turkey. In Summer, all of the stations 
on the plateav record temperatures above 100 degrees F. Cool 
nights help make the interior of Iran bearable in Summer. The 
hottest :places in Iran are along the South Coast. _{hwaz and 
Abadan, due to the higher minimums, have the highest mean 
temperatures~ Humidity is high in the lowlands, making lif'e 
there quite miserable. 
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Iraq, Syria, Palestine, Trans:t).ordan, and Arabia, have sub-
tropical temperatures except in the higher regions. Mean range. 
become lower toward the South, so that Winter months are about 
e as hot as Bummer months at Muscat, Kamaran,. and Aden. 
Temperatures are never below rreezing except in the Lebanon, 
.Anti-Lebanon, . .Amanus, Yemen, and Oman Highlands. Mean and 
extreme ranges in Syria and Palestine are greater especially 
inland. 
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Chapter III. Precipitation. 
A. Winter'. 
Rainfall in the Mlddle East is typically Mediterranean for 
-- the most part. Most of the ralltfall occurs in the cool months, 
except on the slopes of mountains, the Iranian shore on the 
Caspian, and the eastern part of Turkey's north coast. Much of 
the area is arid, but considerable amounts of precipitation are 
received in Gilan and Mezanderan-Provinces on Iran's Caspian 
shore. Resht receives 55.9 inches, and Riza, on the Turkish 
Black Sea coast, gets 2493.1 mm or 98.2 inches. 
The horse latitudes are further South, ~~d thus the west-
erly wind belt has moved Southward bringing in maritime air over 
the Mediterranean trough of low pressure. There are about fifty 
storms from October to April, thirty or so of which reach 
.Af'gha.nistan and India, the rest moving through Mesopotamia to 
the Persian Gt1.lf and then Eastward~ 
Rain begins in Aut~~ when the westerly currents are 
stronger than the monsoons. Some ~howers fall in September, but 
a short period of heavier and longer lasting storms begins towam. 
the end of October, often accompanied by thunderstorms. These 
are followed by a period of fine weather which lasts until Dec~~ 
~er. The rainy season actually begins around the end of the 
!Year. The western part of the Middl~ East has either a J"anuary 
or December max:i..lnum. Eastward, the maximum occurs a little 
later. This does not always hold true, however. Kirsehir, an 
inland station in Turkey, has a December maximum. 
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In Eastern Iraq_ and Iran, March is of'ten the wettest month 
The Caspian shore has a major maximum in Autumn and a minor one 
in Spring. This indicates that a dif'f'erent .rainfall regime 
occurs in that area which is like Southern France and North 
Italy. The Black Sea Coast as far west as Sinop has an Autumn 
maximum. The Mediterranean Coast of Asia Minor has the Mediter-j 
ranean type of' rainfall with the maximum in January or February 
The Aegean Coast has a November or December .maximum• Interior 
.Asia Minor has· a dif:ferent rainf'all regirae. Here and there 
double maxima occur; in Spring and .Autumn9 Konya has a May 
maxim.um of' 39.9mm and a December and January maximum of' 36.0rmn. 
Fisher states that by the middle of June the rain has 
stopped over the Middle East and that south of a line :from the 
Elburz range to Iskanderun and Crete, no rain :falls for a period 
of ten to fifteen weeks, whime north of the line; a small amounJ 
of irregular rain occurs, with the exception of the Black Sea, 
which receives a great amount of rain.1. 
The distribution of rain is controlled largely by topograpb· ~·­
the relative position of' land and sea. Being continental in 
character~ the Middle East is affected in certain areas only 
by the neighboring seas. By the time ocean air masses from the 
.Atlantic reach the area, some of' the moisture is lost, unless 
the path has been directly over a sea •. Westward slopes of the 
Levant which receive moist winds f'rom the Mediterranean, and 
Egypt, which has no west coast and thus is not influenced too 
lFisher, op .. cit. pj 48-49. 
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much by the Mediterranean, illustrate this point. The Zagros 
receive some precipitation due to the proximity o~ the Persian 
Gul~. The Red Sea is too narrow to have a great deal o~ e~~ect 
on the cl:iJnate of .Arabia. 
B. SUmmer. 
In Summer, currents ~rom the Northwest flow towards North-
western India and Afghanistan. This air has lost most o~ its 
moisture over land and its relative humidity is lowered due to 
di-latitudinal heating(moving toward· lower latitude). The 
moisture laden winds ~rom the Atlantic pass to the north becaus 
the cyclonic belt has shi~ted north with the sun. The Mediterr-
anean Low has disappeared and is replaced by the Western 
Mediterranean High Pressure Belt which separates the North 
Atlantic and the Monsoonal Low and ~revents ocean air ~rom 
sweeping in. 
The only areas to receive substantial moisture in Summer 
are the Turkish·Coast on the BJ,ack Sea, whose climate is said 
to belong to the Caucasus region, Iran's Caspian Shore, the 
mountains o~ Turkey, Palestine, Syria, the Yemen Highlands, 
and high elevations in _4rabia. Light showers may occur on the 
Makran Coast due to the displacement of the Indian Monsoonal 
~low, which usually does not a~~ect the area. 
· Jhle to topography and land con~iguration a strange thing 
occurs in Southwestern Asia. vVhile the Asiatig High brings 
winds of persistent directions, only few stations show change 
in wind direction with change o~ season, and the rain~all 
maximum occurs in~nter unlike the typical monsoon areas where 
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the rain~all maximum is in Summer. 
The mm.mtains of' Yemen and the coasts o~ the Caspian and 
Black Seas have their rain~all maximum in the warm season, a1~ 
e though the actual maximum. occurs in .Autumn~ The highla.n.ds 0~ 
Iran, .Armenia, and Anatolian Plateau, have a Spring maximum. 
Considerable amounts o~ Surmn.er precipitation have been report-
ed in the interior of' the Hadramaut and the Nef'ud at high 
elevations, especially on the Shamma Plateau. 
e. 
Precipitation decreases with ~ew exceptions ~rom North to 
South. Where rainf'all is heavy f'or the area, over twenty inches, 
the station is located where the direction of' the coastline, 
hill, or mountain, f'orce on-shore winds to rise and drop 
their moisture. The range o~ rain~all is wide, with less than 
one inch at Daedalus to 98~2 inches at Riza. Few stations have 
more than twenty inches, while ma.n.y have less than ten inches. 
The month o~ maximum ra~n~all usually f'alls in the season of' 
greatest precipitation. However, at Kermanshah, Teheran, 
Is:pahan, and. Seistan, on the Iranian plateau, the rainf'all 
maxima occur in March even though Winter is rainier than Spring. 
The roothill ef'f'ect as ref'lected in the Spring maximum is quite 
common in temperate latitudes. Siwa, Dyarbekir, receive little 
precipitation and what they do get is distributed erratically. 
Kars has a surmner maximum due to winds f'rom the Black Sea. 
Where rainf'all is low, it is common f'or the amount of 
rainfall that falls in one day to exceed the yearly mean. 
Tremendously destructive rainstorms can and do occur. The dry 
season occurs in late Summer but the driest month can occur 
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anywhere between May and September. 
The Mediterranean Islands, Aegean Seacoast, and the 
Black Sea Coast, west of Sinop, receive from twenty to thirty 
inches. East of Sinop rain increases so that Riza gets 98.2 
inches. This greater rainfall is also reflected by data for 
inland stations. On the Mediterranean Coast, rain decreases 
from Adalia eastwa~d, increasing on the coast of Syria and 
Palestine. Precipitation decreases eastward except on mountains. 
Data for .Arabia is scanty. San'a has had 1'7.8 inches in nine 
months with a warm season maximum. On the Shamma Plateau there 
is enough rainfall for wheat and forests. Hail (2'7 30'N. 42 E.) 
has 1055 mm. or 41.6 inches. Aden has less than two inches 
with a coofu season maximum. Iraq receives an average of less 
than ten inches except in the highlands of Ku~distan. Rainfall 
is very low on the Persian Gulf. 
Rainfall is extremely variable, heavy, and of brief 
duration. I'f it 1.~rere spread out over the year it would be 
more beneficial. In arid regions, much rain can fall within 
a few hours and it is not uncona~on for stations to receive 
quantities of precipitation in a few hours that are higher than 
the mean for those stations. In 1945, Damascus received four 
inches in one day. One area may receive tremendous amounts 
of rain while adjacent areas may receive practically none. 
Tne variability of Middle East rainfall is such that regions 
may go for years without any at all. Thus, precipitation 
means can be misleading. 
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c. Thunderstorms and Hai1. 
Thunderstorms are in:freg_uent in this area .. However, as 
Mediterranean fronts :pass in the cold s~ason, thunderstorms 
may occur in the Mediterranean and Aegean shores, Syria, 
Palestine, Iraq, Iran~ and the Persian Gulf. The Persian 
Plateau is too cold for thunderstorms. In .Arabia, thund.J:)r-
storms may occur in connection with convectional showers. 
In Winter, thunderstorms occur in the afternoon or evening. 
In Summer, no daily variation is apparent. 
Hail may occur due to frontal activity or convection. 
D.~· 
Very little snow occurs in this region, except on 
mountains and high plateaus, due to the low latitude and 
the influence of surrounding seas. No deep snow occurs 
except on the Elburz and Zagros in Iran ~~d on the mountains 
of Kurdistan and _tlrm.enia. In Syria, the Beirut-Damascus 
railway lies for some miles in a pe~~anent snowshed. Arabia 
receives no snow except in the mountains of Yemen and Oman. 
Very little snow remains for long on the Anatolian Plateau 
due to Southerly winds. 
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Chapter IV. Humidity and Cloudiness. 
A. Humidity. 
There is a great variation in the humidity in the Middle 
East. As is to be expected, humidity incre.ases in the rainy 
season~ which in most places comes in Winter. Some areas, such 
as Muscat on the Oman Coast, have a higher relative humidity in 
the dry season than in the rainy season. A.t Beirut, the relativ 
humidity is highest in Summer even though no rain falls. Urfa 
has a relative humidity of 26 :percent in J"uly. This extremely 
low relative humidity could be due to a foehn effect. 
The average relative humidity of the Middle East is 50-70%~ 
Some coastal zones on the Persian Gulf, Red Sea, and Mediterra-
nean, due to the barrier effect of coastal mountains, have 
extremely high relative humidity~ The dew in certain places 
such as Yemen is an aid to agriculture. Humidity is low in the 
interior, but in Wi..11ter, the in-flowing maritime air causes it 
to increase. In river valleys, salt marshes, and in some arid 
places, Winter fogs can occur. The lower humidity in dry 
interior sections has its advantages in that it helps to make 
the intense heat a little more tolerable. Beirut, with a 
summer temperature maximum of 89 degrees F. and a high relative 
humidity of 70% is said to feel just as hot as Damascus which 
has a temperature of 97 degrees F. but a relative humidity o~ 
30-40%. The disadvantage of excessively low humidity is that 
rapid evaporation of skin moisture may result in bleeding 
and cracking o~ the skin and may even lead to a nervou$ strain. 
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B. Cloudiness. 
The cloud cover in the Middle East can be summarized 
brief'ly by stating that there is a small amount of sky cover 
in all seasons, with the Winter half' of' the year being the 
cloudiest~ The interior sections have very little, while 
coastlines with mountains behind them have somewhat more sky 
cover. The cumulif'orm type d~velope and disappear rapidly, 
while f'air weather clouds may develop in the morning, then 
disappear at night. Thick rain clouds are inf'requent and the 
sun shinesf'or a while even on the rainiest days. 
c. Fog. 
Fog is inf'requent over most of' Southwestern Asia. North-
ern Ttlrkey and Iran have f'requent fogs in Winter while the 
Eastern Makran coast of Iran has frequent fogs in Summer. 
Only occasionally do fogs occur on the Aegean and Turkish 
littoral zones, Fogs increase eastward on the Karamanian coast 
of' Turkey. In the interior, f'ogs increase in f'requency f'rom 
southward 
South to North. Fogs rarely occur in Syria. Fogs increase A 
along the Eastern Mediterranean, but decrease in Winter. 
Gaza has a SUmmer maximum. Fogs rarely occur over the Arabian 
peninsula and are unlmown on Kamaran Islands. Most f'ogs in 
Iraq occur in Winter. 
·D. Visibility. 
Visibility is quite good throughout the year. In the 
cool season visibility is reduced by rain and fog and in 
some mountain areas by snow. In Summer, dust reduces 
visibility~ 
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Chapter V. The Arabian Peninsula. 
I~ There are three climatic regions in .Arabia: 
1. The Western, Southern, and Eastern Coastal areas, 
not including the mountain regions of Oman. 
2. The mountain region which separates the West Coast 
trom the Central Plateay, and which continues a way 
along the South Coast~ 
3. The Central Plateau. 
A~ The Coastal Areas. 
The climate of the Coastal Areas is desert, with very 
little precipitation, including some night dew and steam 
vapors in the day time. The scant precipitation which falls 
at J"idda, Muscat, and Aden, :LaJ.ls in Winter, and occasionally 
the suffocating humid heat of the coast is interrupted by a 
dry fiery wind which comes from the interior and is known 
as the Sammn.. 
Temperatures are always high, especially in the Southwest-
ern llegion, where the annual range is less than on the mount-
~inous regions or on the plateau. Winter months at C~dd-el­
Hodeidah, Aden, Muscat, are very hot. fi-t el-Hodeidah, 26 degrees 
c. in the shade in December is considered to be a very low 
temperature, and even in colder months the minimum temperature 
is never below 14 degrees, while in Strmm.er, day temperatures 
of 40 degrees c. and night temperatures of approximately 30 
degrees or more are not rare~ 1 Along the coasts, and especial-
ly along Tihamah, temperatures are higher in the months of the 
LEn.ciclopedia Italiana, Vol. 3, ]?.893~ 
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callns (May and September) when they may reach 35 degrees c. and 
and even 43 degrees c. In Summer, especially along the South-
western Coast, the temperatLtre is a little lower due to the 
e inf'lu...""r of' abundant showers which}/; :fall· on the nearby mountains. 
The monthly mean. temperatures at Perim are higher than those of 
the Western Tihamah. The range between maximum and minimum of' 
each month is small. The coldest month at Perim is January and 
the hottest is ~uly. The absolute maximum in January is 27.2 
degrees c. a.U.d;~in July, 28.9 degrees C. In August and September 
it is 27.8 degrees c. The monthly range is smaller in colder 
months (January 3.3 degrees c.) and greater in warm. months 
(Julyj. .August, September 8. 9 degrees c.).. The f'ollowing table 
will give some indication of' the temperatures in degrees 
Centigrade at the coastal stations: 
Station 
.Annual Mean Mean of' Mean of' Coldest 
War.mest Month 
Month 
Aden 28.3 32.2{June) 24.4(January) 
Jidda 3l.l(August) 22.2(February) 
Muscat 28,0 33.9(J"une) 
Table No. 1. 
21.7(January 
and 
February} 
The Southern Coastal areas receive very little rain. Rain 
can be absent :for several years at a time. No station in this 
area receives more than 200mm in one year. On the Southern 
Coast, intermittent ·winter rains occur. Aden has two maximum 
temperatures, of' .3n and .4n in January and Jviarch respectively. 
This March maximum may be due to the reversal of the monsoon. 
In the Western TThamru1, the scant precipitation oodurs in Spring 
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and late Winter (February and March) and may also be due to the 
reversal of the monsoons. 
Characteristic of the Southwestern regions are the morning 
mists from the Tihamah which reach the mountainous regions 
towards the East at about noontime. The noon sun loses some 
of its intense h~at and plants get some moisture from these 
~ists •. J"idda has an average of 79.9 mm (3.l4n) of rain a year 
rrith a November maximum. Aden receives 46.5 mm (1.83") with a 
ilarch maximum. Muscat gets 100.1 mm (3.98n) with 27:~9 mm {l.ln) 
falling in January. 
B. The Mountain Regions. 
On the western slopes of es-Serah, the temperatures have a 
small diurnal range, and ca..11. rise to 31 degnees G. in June and 
~7 degrees C. in August. In Winter, the mean maximum is 25 de-
~rees G. but at night, temperatures may fall to 2 degrees c. or 
B degrees G. In Winter, the climate is influenced by dry ~Etesian" Trade Winds from the Northeast. On higher elevations b Winter, teiil-J;Jeratures may fall to -5 degrees c., and if this 
kere not also the dry season it is probable that there would be 
~now falls. Snow does occur often, however, on the higher 
r:~::i:::u:~::,H::j::~ ~~:;s~e;;:~es::un~~e ::g:::tterraceE 
[I emperatures in Winter to be 12.5 degrees c. and higher up at ~1-Ebna, he found the cisterns frozen, while in "une, on the 
toundary of the sandy desert of el-Ahqaf, he measured the ~emperature at 46 degrees c. in the shade.2 Northward, the 
2 Ericiclopedia Italiana, op. cit., p.893 
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annual ranges increase. Medina at 870 meters, and a little 
north o~ the Tropic o~ Cancer, has cold winters. 
At san•a, 237lrn.,, the annual range is 7.3 degrees c. The 
mean daily raTlge ~or Nanuary-·February is 19 degrees c., ~or 
June and .August, 11 degrees c. Temperatures in Winter months 
vary ~om a minimum o~ 1.5 degrees c. to 20 degrees C~, and 
rarely go below .0 degrees 0. Water o~ten fieezes at 3 degrees d~ 
on December and January nights due to strong winds and the great 
dryness o~ the air.3 Maximum ~ternoon temperatures aJ."'e the 
same practically througl1out the year, while the minimum 
temperatures vary a great deal~ 
The i'ollowing table shows how little the maximum tempera-
tures vary ~rom month to month and how the minbrram temperatures 
vary: 
Max:Pnum Minimum Mean 26.oc. 4.4C 13.8 c. 
J 
F 27.7 5.7 15.0 
M 27.0 8.9 16~? 
A 27.? 10.9 18.6 
M 27~5 11.7 20.2 
J 28.1 12~8 21.0 
J 26~3 14.1 20.9 
A 2?.2 13.6 20.0 
s 28.2 10~1 18.5 
0 28.1 7.7 16.6 
N 14~8 
D 13.7 
y 17.5 
Table No. 2 
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There is not too much data available on the temperatures 
in Yemen. Table 3 , obtained f.'rom the Weather Bureau's P.R. 
No. l, contains some tamperature and relative humidity data, 
inconclusive ~ they may be. One thing they do show is the 
greater daily range in the warmer months. A.t the f.'irst station, 
Migaiet Turbo, the temperature at 4.35 P.M. on April 21 was 
92 .. 8 degrees F. The next morning, at 5 .. 45 A.M., the temperature 
was 75 . .,9 degrees F., a dif'f'erence of' 16.9 degrees. Hodeida, 
the f'if'th station on the list had a temperature of' 77.7 degrees 
F. at 6.A.M. on January 1, while at noon the same day, the 
temperature was only 81 degrees F., a dif'f'erence of' only 3.3 
degrees. 
In the Yemen, there is a .Sunn:ner rainy period (matar-el-
ldlarif') which lasts f'rom mid-June to the end of' September, with 
most of' the rain falling during June and August, and a Spring 
rainy season {matar-es-sef') which occurs in March, April, and 
May. The latter rains f'all on the coastal mountains in the f'o~ 
of' af'ternoon storms which end bef'ore nightf'all. The :former are 
violent, heavy showers and occur on the higher elevations of' 
Yemen. The start of' the SUmmer rains is dif'f'erent in the 
rain 
different localities, ru1d in some spots~may not 
three or four year. 
occur f'or 
The 'urmnah or sukheim.ani wind, which blows almost daily at 
about noontime, brings mist and humidity f'rom the Red Sea to the 
western slopes of' the Yemen mountains and thus makes it possible 
for cof'fee to be grown there. 
On the hills of the Southern Coast, Surmn.er rains are regula: • 
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Table No. 3 Interior Yemen~ 
Station 
Lat. Long. Elevation Date HoUr of' Temp. Relative 
Observation. F. Htm1idity 
e % Mi~aiet Turbo 
14-58'N" 42 5'7E. 95 f'eet 4/21/31 16.35 92.8 43 
4/22/31 5.45 '75.9 68 
MiBaiet at Tarem. 
n 54'N. 43 02'E• 121 u· 3/18/28 1'7.50 82.9 '71 
3/19/28 4.50 '72 •. 9 90 
Dar-es-Scheil 
14 55N., 43 0'7'E. 342 tt 1/10/28 14 ... 15 8'7.6 53 
1/10/28 18.00 83.1 60 
1/11/28 5.05 '76.9 81 
Zeidi~e 
4/23/31 15 3o N. 43 0'7 '.E. 33'7 n 6.20' 85.3 '7'7 
4/23/31 15.50 95.4 51 
4/23/31 20~35 88.5 56 
4/24/3i 5.30 81 •. '7 75 
Hodeida 
l4 4'7',N. 42 56'.E •. 25 tf 1/1/28 6.00 '7'7.'7 84 
l/1/28 12.00 81.0 ?6 
3/19/28 12.35 83.5 
--3/19/28 1,9.,20 '79._? 82 
4/19/31 '7.30 85.1 79 
4/21/31 5.50 84.2 68 
Sana 
I'52"3!N. 44 12:'::E.'7, 520 u 2/2'1/28 13.,45 8}..1 13 
2/2'1/28 18.30 68.4 48 
2/28/28 6.45 49.6 85 
2/28/28 15.05 75.4 18 
2/28/28 18.10 66.6 57 
2/29/28 6.35 4'7.3 86 
3/3/28 '1.00 53.1 82 
3/3/28 16.15 64.4 68 
3/3/28 18.10 64.8 '78 
. Bad ·n 
14 ~8'N'! n 3/1'7/28 43 l61.E. 608 16.45 89.6 53 e 3/1'7/28 20.20 83.5 63 3/18/28 4 •. 45 '14.3 86 
Tau.r 
!05'4~N. 43 3?'E.1408 tt 4/25/31 20.10 86.2 35 
- 4/26/3l 5.55 '18.4 49 
In local areas, some rain falls in Winter. In the Hadhramaut, 
in Summer,. rain fall.s almost daily in violent storms, and the 
amount of precipitation in this region, to 50 degrees East 
Longitud~, may total up to 1000 mm., and in some areas even 
mo.re may fall. Mists occur frequently in Surmner on the mountains 
due to the action of the sun. At San'a, rain falls regularly 
between June and September. However, in some years June may 
~ave no rain at al~ while May and July may receive relatively 
tremendous amounts. (See rainfall data for San'a in the 
tables for the Arabian Peninsula)! 
On the Eastern es-Serah {.Asir and Yemen) and on the plateau 
there can be two rainy periods; in March, and ·from July te> 
September. Hailstorms may occtir. Northward, from 16 degrees 
North Latitude, rain becomes less certain. Many years may pass 
without any precipitation falling,. The regions which slope to-
ward the North and North East,. are characterized by aridity. 
Those toward the South, have abundant rainfall from June to 
September. The extr&~e South Eastern area is also in the zone 
of Surmn.er rains, which, however, are quite rare, so that Oman 
is included in dry regions. 
c. The Central Plateau •.. 
There is very little data available for the central plate~ 
and the only scattered data available has come from travelers. 
The climate of the Plateau is continental and dry, with extreme 
diurnal and seasonal ranges. Temperatures, and especially 
ranges, increase from the outer rim towards the center and from 
the South towards the North. The temperatures for· San'a, whose 
climate is considered to be that of the plateau, have been 
discussed on page~{)/~ At Marib, farther inland (1160 m.) 
temperatures rise considerably, with the lowest temperature in 
winter being 5 or 6 degrees c. Towards the interior the night 
cold is more intense due to greater radiation, aridity, and to 
the intense insolation in the daytime. Morning temperatures of 
44-45 degrees c~ in the shade, and temperatures of 14-18 degrees 
c. before sunrise, have been reported in August. Maximum. temp-
eratures occur in May and J"une { 42 degrees c. and higher). 
Wdnim.um temperatures occur in Dec. and J"an~ At sunrise, 
temperatures may fall to 5.5 degrees c. while in the afternoon, 
even on the coldest days, temperatures can rise to 26 degrees c. 
Precipitation in the area may be absent for years, causing 
famines. 
On the Northeastern slopes of the mountain chains in the 
large interior deserts, rain almost never falls; the air is 
almost completely dry, and the diurnal and annual ranges of 
of temperature are the greatest9 with very hot summer afternoons 
and very cold winters. 
In the Nefud, and in the rocky deserts of the North, where 
snow sometimes falls, temperatures of -6 degrees c. and -8 
degrees c. have been recorded. 
The mean maximum. of the Nejd never goes above 118 degrees 
F. Frosts may occur in the Northern Nejd where in February 
1893 ,. a temperature of 18 degrees F. was recorded by Nolde at 
Ha' il. 
3
, When winds are from the North in the Nejd - the Nasim. ·-
$ Enciclopedia Brittanica, Vol~ 2, p. 174. 
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t1fe climate is invigorating andnea:rtlif'Ul. -s-outh winds, on the 
other hand, are oppressive. T.he Nejd gets some cyclonic rain 
~n winter and convectional showers in Sumner. 
In the Eastern and Central part of the Peninsula, :preuai.pita-
lion :falls in Winter. Sometimes, however, in Central and West 
fentral areas some rain falls in August or September. The West 
~d South have long :periods of drought. High elevations on the 
[~ateal( can get up to 40tt o.:f precipitation, with the rain :fall-
t.:g in showers at night. The rainy period is from July to Sept-
emper (monsoonal e:ffect)~ A minor maximum can occur in March 
(Mediterranean e:f:fect) • 
In Northern Arabia, the prevailing winds vary from East and 
~est with the West winds bringing rain from the Mediter;r-anean. 
[n the rest of the country, the winds are from the North and 
I 
louth, the south winds bringing rain in Winter and heat in Summer"ti,. 
'i 
Dew is heavy in places. 
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Chapter VI. F,sYpt~ 
F.gyJ?t, on the whole, has a desert climate. The climate is 
quite uniform over the whole country due to its landlocked 
position and low relief. SUmmers are hot with day temperatures 
of' 100 degreesF. in nearly all places. Nights are somewhat 
cooler. JUly is the hottest month except in the North where the 
. . ~ 
maximum near the Mediterranean occurs in August, and the extreme 
South where the maximum comes in ·June and ~uly as intertropical 
conditions are approached. 
North 
Alexandria August Maximum 25~.9 degrees c. 
Mansour a ft n 28.0 ff n 
South 
Aswan July tt 33.1 ft n 
. Wadi Haifa n 
" (Sudan) 31.6 
ff n 
The Mediterranean has a moderating effect on the coast in 
Summer. The temperat~res on the delta and its northern margin 
are modified by breezes and by the nearness of the Sea so that 
the mean temperature of the hottest month at Alexandria (25.90) 
I 
is a bit lower than the mean at Cairo ( 2'7. 2C.}. The coldest 
month (January) at ..Alexandria has a mean temperature of 13.6 c., 
while at qairo it is 11.6 c. The minimum at Cairo is 2 c., 
while at .Alexandria it is 5 degrees G. In Su:m:m.er, the day 
temperatures at .Alexandria are from 5 to 15 degrees F. below 
those of Cairo~ The SUmmer heat is reduced somewhat on the 
delta by prevailing Northwest on-shore vvinds.· 
Winters are so mild that continuous plant growth occurs. 
Some ~rost can occur on the ~lands o~ Sinai and Eastern Egypt, 
but although none occurs in the Nile Valley , cold waves and 
some snow can occur down to Aswan. 
In Upper Egypt, the annual mean is in the neighborhood o~ 
26 degrees c. In Winter, the temperature varies between 12 
and 30 degrees c. with a minimum o~ 5 degrees c. In Summ.er, 
temperatures can rise as high as 43 degrees c. 0~ more danger 
to crops than ~rost are the khai!l..sin, hot, o..ry, desert winds 
which can do considerable damage. The ~allowing tablel shows 
the ~requency of storms at Burg el .Arab, a ~ew miles west of 
Alexandria: 
J. F. M. A. • M. J. J. A. s .. o. N. D. Total 
1940 1 1 1 3 2 0 0 0 0 0 0 0 8 
1944 3 4 4 1 3 1 2 2 0 1 0 0 21 
The daily temperat11re range is extremely high, especially 
in the desert where bareness of the ground ~acilitates exten-
sive radiation at night so that while Summer a~ternoons can be 
quite hot (aLmost 50 degrees c.) nights are cool or even quite 
cold. The frequently observed mirages are due the extreme heat. 
In Winter, temperatures may fall to 4 or 5 degrees c. be-
low 0 degrees c.,causing water to freeze in pools and occasion-
ally causing hoarfrost to form due to the low humidity. 
Atmospheric pressure decreases from North to South, or from 
Northwest to Southeast, during the entire year due to the fact 
lFisher, op. cit., p~ 461. 
37 
that the deserts are regions o~ constant high pressure. Thus, 
North and Northeast winds blow in seasonal disturbances or the 
Southern cyclonic region, which, during the Su:mm.er7 moves rrom 
the Sudan toward the Persian Gul~, generating monsoonal errects 
which are not rel t in Egypt. These do not reach Egypt where, 
especially in Upper Egypt, the prevai~ing winds throughout 
the year are ftom. the north and Northeast (Etesians). The 
mean pressure is just under 30 inches with the maximum in 
J" anuary, and the minimum. in J"uly. 
Barometric disturbances, or cyclones, which occur in Winter 
and Spring, are derived rrom cyclonic areas which move over the 
Mediterranean rrom West to East, and ·bring moisture. In Spring, 
when these cyclones move South towards the coast, they produce 
strong South winds (khaJ.llSin} which are hot ( 38-410~ ) and 
laden wmth dust. J"ust inland rrom the coast and especially in 
Middle and Upper Egypt, the air becomes calm and extremely dry 
and :pure. 
Precipitation, which ~alls almost exclusively in December 
' . 
and J"anuary, amounts to 150 to 200mm per year on the Mediterra-
nean coast and is enough.f'or the cultivation of' Barley. However, 
up the Delta the rain decreases so' that while Alexandria's 
total ra~all is 188 nnn, Cairo only has 34 mm. The maximum 
rainfall at Cairo has been 73 rmn. in one year, while the minimum 
has been 7 mm. At Faiyum, rainfall totals 12 mm .. Southward, 
it decreases to almost nothing. Du~ to the great variability, 
rains may occur every two or three years, so.that means are not 
indicat~ve of conditions. Occasionally torrential rains fall 
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doing great damage to crops and homes. In 1919, certain quarter~ 
or Cairo were hit by a violent rainfall which amounted to 43 mm. 
and which rell in 4 hours.2 The Red Sea has only a very small 
inrluence on :precipitation and temperature. It modiries the 
humidity near the coast and ca_n. have some i.llrluence on the rain-
fall on nearby mountains. The Mediterranean, therefore, is 
still the chier source of rain. 
Thunderstorms can occur. Hail and frost may also occur, 
doing considerable damage to crops. Frequent !!Dg fogs occur, 
especially in Aut1.ll11n, in low damp spots :di.eaJ." the Mile~ Smow 
falls in Winter on Sinai. 
~· Enciclopedia Italiana, Vol. 13, :p.540. 
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Chapter VII. Iraq. 
Iraq's climate is characterized by continentality, great 
annual te:mperature ranges, short transitional seasons, low 
rainf'all, and low humidity. The MediterraJ:J.ean type of' climate 
occurs on the South and West sides of' the Kurdistan Mountains. 
South and West of' Mosul the climate is desert. The hot desert 
climate occurs South of' Baghdad to the Persian Gulf' and West to 
the deserts of' .Arabia and Iraq. The Kurdistan Mountains have 
an .Alpine climate. There .are two seasons: a hot, dry Summer 
(May to October) and a cold damp Winter {December to March) 
with only short transitional SprL~g and Autumn seasons. 
Iraq has regular Northwest winds 1rnown locally as Shamal, 
which are due to the Monsoonal Low over the ~ers ian Gulf' and 
India. These are quite dry, with heavy dust {especially in the 
af'ternoon}, and with the maximum velocity occuring during 
the late af'ternoon. 
Due to the absence of' clouds, the insolation is heavy, so 
that 95 degrees F. is an average daily temperature, and 120 F., 
is reached quite of'ten. Some relief is af'f'orded radiational 
cooling at night, and by the evaporation that occurs near rivers 
and· marshes. Baghdad's mean temperature in dUne is 94.4 degrees 
F., while the mean Jan •. temp. is 48.6 degrees F. In January,a 
teiDJ:?erature of' 10.4 degrees F •. {-12 G.) has been recorded. The 
Sea has prac:tical1y no ef'f'ect on temperature. Thus Basra, and 
iMosu1, have f'airly unif'orm temperatures. Latitude has some 
effect, of' course, ~with cooler nights inland, and shorter SLumnert 
in the Nol~h. The high e+evationsof the North and East have a 
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\, 
·' '-k:t:~ 
have a moderating erfect on Summer heat. Some or the hottest 
places in the world occur near the Persian Gulf. 
The relatively low Winter temperatures are due to the 
Siberian High which occasionally extends over the area, and also 
to the snow capped mountains to the North and East. In Winter, 
the Southern areas can have hot s:pells (absolute Winter ma:bnum 
Shaibah 81 Degrees F.), while the Northern area is not likely 
to have them {absolute \linter mxinlum at l\!Iosul 66 F ~ } • 
Frosts may occur :practically all over the river areas. 
The f'ollowing table shows some absolute minimums: 
Deir ez Zor 
Baghdad 
Mosul. 
Basra 
16 F. 
19 F. 
12 F. 
30 F~ 
It is interesting to note that the Syrian Coast at about 
the same latitude has no frost. This is a good example or the 
inrluence of Seas., 
The Syrian and Arabian Deserts affect the lower Delta, so 
much so that the influence or the. air ClJ.rrents from the Persian 
Gulf is negligible. Dne to the North West winds which blow to-
ward the Sea, the relative humidity is lawer than in the Persian 
Gulf area, However, near rivers, marshes, and the Persian gul:t', 
Evaporation can make the atmosphere quite :t).1imid, in ract, 
into~erable,es:pecially when o:p:pressive South East winds blow. 
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The area receives rain in Winter only and this comes f'rom !I 
cyclones f'rom the Mediterrane~n via Anatolia or the Levant, wh~~~ 
have lost most of .their moisture. Rain_ falls from October to 
.A:pril, with a January or February maximum, and rarely exceeds' 
300mm per year. Ho~ever, as winds rise over the Zagros, f'urther 
precipitation may occur so that up to 40 inches may· fall over 
these mountains. The great amount of' pre.cipitation from these 
winds which IU'esumably were dried out· considerably as they 
traveled over land, is due to the intensification of' instability 
by topography of the mountains and by deepeniing of depressions 
as they absorb moisture from swamps and lakes of' Lower Mesopota-
miaand from the Persian Gulf. South East Winds (Sharki) blow 
jus:t be:fore the arrival or depressions and bring moist11re f'rom 
I 
the Persian Gulf. The period from the end of May to the end of 
September is usually a period of' drought. 
Rain increases on the :foothills of' the Zagros so that over 
15 inches :falls, making irrigation unnecessary. Wli.th the ex-
ception of higher elevations the southern limit where grain 
can be grovm without irrigation lies outside the country. The 
15 inch isohyet is extremely important since it separates 
cultivated areas :from desert areas. 
As in most of the Middle East, rainfall is variable. 
Baghdad's total is 9 inchew a year, but it has had over 22" and 
less than 2u. The cyclonic storms :from the Levant strike the 
area on the average of once a week in Winter. The rapid heating 
of the land in Spring gives rise to thunderstorms which cause 
heavy rains. 
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The rloods Q~ the Tigris and Eu~hrates and the 
intermittent streams are extremely im~ortant .. While the waters 
o~ the Tigris-Eu~hrates are especially important and 
beneficial in Spring, and are due to the rain and snow which 
rall on the higher elevations of the water shed, during 
the shortnWinter sudden squalls or violent showers lasting 
only a few hours can convert the small streams into torrents, 
flooding many areas., 
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Chapter VIII. Iran. 
-
The climate o~ Iran is distinctly continental. 
Characteristics co~non to most o~ the country are low 
pressures, great inso~ation, aridity, and the lack o~ or 
the brief duration or transitional Spring and Autumn season~. 
Iran's climate is affected by the continental action of Asia 
and by elevation. 
Temperatures are high in Summer and colder in Winter 
than the average for that latitude. There is a great contrast 
in the climate or the interior and the margins because the 
mountains act as barriers to the winds from the oceans and 
remove moisture from those that do cross them. 
In SUmmer, monsoon air passes over the area, and after 
u its travels over Northwestern India and Baluchistan, it is 
g_uite dry. Thus the influence of monsoons is negligible. Some 
precipitation falls on the littoral zone of the Persian Gulf, 
in relation to the precipitation from the Mediterranean. 
There is a dry and hot season (April to October in 
Central areas), and the wet or co~d season, the length of 
which increases towards the North East and North West. These 
two seasons are s~parated by transitional seasons which in 
the interior of the country are hardly noticeable. The 
littoral zone along the Caspian has a humid subtropical 
climate. The littoral zone along the Persian Gulf is hotter 
due to neighbori.t.J.g continental areas. This, area with its ex-
cessively humid Summers is practically unbearable to whitemen. 
The mean annual temperatures vary from 
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15 degrees c. to 25 c. In J"anua_ry, from 0 to 20 degrees c. and 
July from 15 to 32 degrees c. There are tremendous local 
differences in temperature due to altitude, distance from 
e sea, and the mountains which surround and cross the country. 
The daily range is often more than 30 degrees c.. In SUmmer, 
the maximum can reach 50 degrees c. In Winter, the minimum is 
often -15 degrees C. and -30 degrees c., not only in interior 
areas, but also short distances from the sea, along the lower 
Karun, :for example •. 
In Winter, the country is open to cold blasts from Siberia 
and since the ring of mo'tlntains prevents penetl"'ation of moist 
air from nearby seas, the seas have little moderating influence 
One of the chief reasons for extremely cold winters is the 
altitltde. "~Nhile altitude does not serve to make SUJDmer days 
much cooler, at night temperatures temd 
Teheran 
·Meshed 
Kerman 
4000 :ft. 
3000 ft.~ 
6000 ft. 
July day max •. 
99 
92 
101 
to fall rapidly. 
July night minimum 
71. 
63 
62 
The Iranian platea~ is almost always under the influence 
of winds which blow from the Northern steppes. The January 
mean temperature ranges from 35-45 F. in the North and Western 
areas, and 45 degtees F. in the South and East. Most of the 
plateau has frost from late Autumn to early Spring. Snow can 
remain on higher elevations of the motU~tains for many weeks or 
even months. According to Fisher, the mean Jan. Temp. at 
Tabriz is 17 degrees and temperatures below freezing have be~n 1 
recorded on the Shat-el-Arab at Sea-level9 Ice formations have.s.'l 
been·observed there. The Makran Coastal :plains are free from 
frost. 
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Summers are extremely hot, with means in parts of Seistan li 
i 
over 120 degrees F. In places on the Persian Gulf, 125 degreesF; ;'" 
have been recorded. Southeastern Iran has strong Northerly winds 
in Summer due to the movement of air around the monsoonal low. 
These winds, which last from May to September, are called nwind 
· of l20 Days", and may blow for many days, with velocities 
reaching 40 miles per hour~ 
Most of Iran's rains are derived from depressions rrom'the 
Mediterranean. The air from Siberia and from monsoons are dry 
and_; hence/ no precipitation !Balls. The only area to receive 
precipitation in Summer is the Caspian Shore. The rest of the 
country is completely dry in Summer. Rainfall is heavy only 
along the Caspian Shore where the mean annual total is more 
than 1200 mm at Lenkoran in .Azerbaijan, in parts of Kurdistan, 
and in some of the higher mountain areas. The rest of the 
countries receives less than 50~n. In the deserts, in the 
Southern regions, anQ in the plain of Arabistan, not evenone 
half of this amount falls. Rain, except for the Caspian area, 
is dependent on maritime air masses. Rain falls in Winter, and 
falls on a few days in severe storms. There is not much relief 
from low humidity due to this fact. 
Little moisture falls on the ¢..antral plateau from the 
weakening maritime depressions because most of their moisture is 
+ost as they cross Asia Minor, the Zagros, or Syria, and Iraq. 
The air masses which come via the Aegean and Black Seas bring 
greater rainfall. Northwest Iran, therefore, gets the heaviest 
rainfall. The distribution of rainfall depends on topography. 
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Isohyets follow the contot~s. The Elburz ahd the Northwestern 
Zagros get the greatest amount of raintall. Toward the South-
east rainf'all decreases. The Ko:pet and Ala Dagh receive less 
than lO inches. The plateau gets le~s than 5 inches. The 
rainfall maximum occurs at ditferent times in dif'terent places. 
In the South, the maximum may occur in December or January. In 
the North, except tor the Caspian Provinces the maximum occurs 
in Spring, with March being the we:trtest month. Snow falls in 
Winter on a large part of the plateau where it lies for a long 
time, thus replenishing springs on which lire in the oases on 
the margins and in the interior dep~nd. 
As for relative humidity, most of Iran has a low htunidity. 
~igh humidity occurs in the North at Teheran in Winter. Jask 
has a higher humidity in Summer due to sea bree~es. Near the 
Caspian, humidity is high in every month, With the maximum. in 
"inter. On the Persian Gulf, the humidity is higher and 
extremely oppressive in Summer. At Abadan, the winds are ott-
~hore and thus tend to keep the humidity down. 
~~ in most of the Middle East, cloudiness in Iran is quite 
~ow except for the Caspian region with an average cloud cover of 
~/10. Lack of sky cover gives rise to the usual great diurnal 
~d annual range of temperature. 
The heavy rainfall in the Caspian area is due to the 
~roximity of' the seas, passing depressions, and the presence 
pf mountains. The coastal plains in this area have above normal 
~emperatures for the latitude due to the cloud cover. 
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Chapter JX. Turkey and Cy:prus ~ 
The climate of Turkey is different from that of the rest o 
the Middle East in that it is characterized by extremes. In 
other Middle Eastern countries, the climate may vary somewhat 
due to latitudinal differences, elevation, eXposure or. lack of 
exposure to the Seas, but nowhere do these variations stand out 
so sharply as they do in Anatolia~ For example, snow lies on~ee 
Easterh mountains and valleys for a good part of the year, whilJ 
western coastland sections rarely have any frost~ The North and 
Northeasterh section of the country receives plenty of moisture, 
in fac~too much,. while the rest of the country is deficient in 
\\' 
moisture. The start of the rainy season varies somewhat: 
South and West; 
Central Platea:p;; 
North Coast; · 
North East; 
Winter 
Spring 
Summer 
Autumn. 
The difference in the start of the rainy season is due to 
relief and to the location with respedt to the Mediterranean 
and Black Seas, and the .Asiatic land mass. 
The platea~ is relatively high, and thus temperatures are 
lower in Winter. Occasionally, a separate high pressure system 
prevails over .Asia Minor from November to April. This high 
causes depressions from nhe Mediterranean to move North or 
South of Turkey, ·so that these lows do hot enter and bring rain. 
Thus some area J'fill not have the typical winter maximum. 
mu SUmmer and Autumn in North Turkey, monsoonal air from 
Iran and the India move clockwise around the Cyprus Low, The 
mixing of' this air with air from Western Europe can result in 
nreci itation. Of course the difference fun to _o...n_t.h.e 
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on the North Coast or Asia Minor also has a hand in causing 
precipitation. The ranges which surround the Central Plateau 
receive a substantial proportion of moisture from the surround-
41t ing seas so that the interior is one great rain shadow. Turkey 
is not as dry as Iran, and a glance at the Koeppen map will 
prove this, because the'plateau, and especially the eastern 
portion, rises to 5000 and 7000 reet, and as a result, more 
precipitation falls onthe Eastern part or the plateau than 
the Western. 
A. Western Coastal .Area. 
The western part of the peninsula has a typical Mediterra-
nean climate with hot, dry SU!lJJ.ners, and mild, rainy Winters. The 
temperatures are somewhat like the Black Sea region. However, 
there is much more local variation and naturally temperatures 
rise a little higher in the South. The proximity of the Sea, 
or the arrangement and direction of the mountains, make their 
influence felt in different localittes by lowering the heat of 
SUmmer days, or in Winter, by blocking the mild, humid air 
currents from the South and West which bring heavy rains. 
In Summer, Northerly winds (Etesians or Meltemi) blow and 
bring some relief except in some lowland areas where sea 
breezes can cause the humidity to be high. 
The mean annual temperaturenincreases from about 16 degrees 
c. on the North Aegean Coast to about 20 degrees c. on the 
!Southern Coast. On the Westcoast, the January minimum ranges 
from 5 to 7.8 degrees c. on the coast, to 1.7 degrees c. to 
4.4 degrees c. inland. Tne annual range is high. The daily 
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range is even greaterT At Izmir the daily range averages 12 
degrees C, The mean monthly range is 21 degrees and is greater 
in Winter a.B.a than in Summer. T'ne highest temperature recorded 
at Izmir was 41,? degrees c. and the lowest -10 degreesC. 
There is an average of' 13,? days with frost. The mean annual 
:precipitation is 639,9mm and falls on 69 days. J"anuary is the 
month with most :precipitation - ll5.lmm. December has 112.4mm. 
August is the driest month with only 1.3mm. In W'inter, snow 
may f'all but does not remain on the ground f'or.long. Frequently, 
in Spring, as in all of the Middle East, temperatures may fall 
suddenly. 
At Bursa, the range is greater:fl9.1 degrees c. Tarsus 
on the Southern Coast has a J"ru1uary mean of lO degrees c. and 
a J"uly mean of' 28.8 c. Annual extremes there are -o.5 c. and 
45 c. The mean annual precipitation is less than at Izmir, 
6l0mm and falls on 49.6 days. Here, unlike Izmir, December is 
the wentest month with 104 mm. and August the driest with 4 mm. 
Rainfall is distributee quite evenly on this coast and 
varies from 20 to 30 inchesj at the coast to 15 to 20 inches 
inland near the :plateal[. The maximum is generally in December. 
Every month gets some rain although the summer months receive 
much less than the vtinter fm.es. 
B. Black Sea Coast. 
The Black Sea Coast has a cl:imate all its own. It receives 
' 
heavy precipitation throughout the year. Summers are humid, but 
not too hot. Winters are raw, moist, and snmvy. Precipitation 
increases from the Sea of Marmara to the East Coast of the Elac 
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Sea, This area is a transitional zone between. the Pontic and 
Mediterranean climates. The mean annual temperature is about 
14 degrees c. Throughout the year the prevailing winds are 
~rom the North. Thus, when the moisture laden ~~nds come in 
over the Black Sea and are ~arced to rise over the mountains, 
they drop their moisture. Trabzonts climate is typical. The 
mean temperature o~ .August is 23.2 c. and o~ J'anuary 7 .. o o. 
The extreme absolute temperatures recorded over a period o~ 
ten years were -5.8 c. and 36.5 c. Relative humidity is high 
throughout the year. In Summer it is 72% while in Winter it is 
In Winter, the ;Eastern Black Sea Coastmay receive ~rom 
the plateaus, ~oehn winds, or heavy air which descends and which 
can warm from 16~7 c. to 22.2 degrees o. during a descent o:r 7 
to 10,000 f'eet. Thus, while temperatures at the start of' the 
descent can be qui~e cold, by the time they reach the coast 
temperatures may range f'rom 15 degrees c. to 29 degrees c. 
Occasionally, the heat of' these winds can do much damage. 
c. Mediterranean Coast. 
Summers are hotter on the Mediterranean Coast than on the 
.Aegean Coast. The mean is 28.3 o. The mean daily maximum ranges 
f'rom 32.80. to 35 c. August is.the warnest month on the :irmnedi-
ate coast due to the retardation e~~ect o~·the Sea. Inland, 
the wannest month is July. The coast is straighter than the 
Aegean and is not broken u:p by as many estuaries: hence, the 
inf'luence of' the seas doesnot penetrate as deeply and there is, 
theref'ore, a greater distinction between July and .August maximum 
51 
temperatures. On the coast, winters are milder. 
Rain~all is moderate and variable in di~~erent localities 
due to relie~, altitude, and exposure. Seaward facing slopes 
o~ the mountains get more than 30 ", while the coastal plains 
get 20-30n. Some exposed areas such as Antalya get more than 
: 
30tr The rainf'all maxim.u:m occurs in December or J"anuary while 
the minimum occurs in J"uly and sometimes in August. Though 
scant, some rain f'alls in July. The amount increases eastward 
sonthat some areas J."eceive more tha11 l/2 inch in July and 
August. This area is not as dry as the coast of' the Levant. 
In common with the Eastern Mediterranean and Red Sea areas, 
the relative humidity maximum occurs in Summer •. Iskenderun 
has a relative humidity o~ 59% in January and 74 % in 
August, Soutwest 1tinds cause the Ratay and Seyhan Plains to 
have higher humidity than Antalya which is located to the west. 
D. Central ';Plateau. 
The interior region has a continental climate with the 
continentality increasing f'rom West to East, with great daily 
and annual ranges o~ temperature" not too much precipitation, 
and steppe vegetation. Elevation has its ef'~ect on the climate. 
In the daytime, insolation is great, while at night" radiation 
is tremendous~ Mean temperatures, therefore, are not too high. 
The total annual precipitation is low. Summers are dry. 
SprL11g is generally the most rainy seasmn. At the beginning of' 
Summer, storms and hail storms· are f'requent. From the center 
towards the Southeast, Fall and frpring rains are replaced. 
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gradually by Winter rains. Less than 200mm falls in the centr 
area. The decline in ~reci~itation from North Coast to the 
interior is almost sudden. At Merzifon the annual ~reci~itatio 
is 410mm, while at Ankara it has decreased to 345.7mm, at 
Eskis~~ir it is 307mm, and at Kenya, it is 303.5mm. The driest 
months are J"uly, August, September. The rainiest month is May. 
In Western areas, the mean romual temperature is 9 degrees 
c. The January mean varies from 0 c. to -4 c. The 
20 degrees c. T-Qe higher mountains have much lower 
July mean ij 
tern:peratur~ ... 
I 
; 
Snow cover can remain on the ground for months. 
E. Eastern Turkel• 
Eastern Turkey has a climate of great eEtremes. Summers 
are hot and dry especially in the South and East. Maximum 
temperatu::ees are over 37 degrees c •. near the Syrian steppes. In 
some valleys, the maximum can reach 49 degrees C., The tempera-
tures in the North East are ,ilower in the daytime { 32 C. } and 
nights are colder and may go below freezing even in Summer. 
I 
The daily mean varies from 18 to 21 degrees c. 
Winters ar~cold everywhere even toward the South. 
Diyarbekir has a January mean of 1~3 c. In the Nor~h, it gets 
quite cold. Kars has a mean January tem:perature of -11 •. 9 c., 
On higher elevations, -40 c. has been recorded. 
Rainfall increases eastward with the maximum in Bebruary 
and March. In North East , the maximum is in Summer and Autumn 
(Black Sea Region}. 
53 
F. ey;prus. 
Cyprus' climate is typically Eastern Mediterranean. Frost 
may occur occasionally in low inland areas and on the hills, but 
rarely on the coast. The mean winter temperature is 35 F. in 
the low inland areas and 40 F~ on the hills. Rain fe~ls during 
*~@oe nine months, with three months COlJll>letely dry. The amount 
of rain is controlled by topography. Thus the Troodos· Range 
receives over 40 inches in places, while the plains get 18 in~:~·~ 
Low :pressures fre~uently develop over the island. Thus, 
. . 
there is more variety and greater change in the weather in this 
area than is the case in most of the W.dddle East. Spring and 
Autumn seasons are longer ,here. In Summer, the interior plain 
has high temperatures. Temperatures of ?5 F. to 105 F. occur 
cormnonly on the Mesaoria despite the :pres·ence of the Mediterra-
nean., f Some believe that this heat may be due to the coast 
ranges which may serve as barriers to maritime influence, or 
which may concentrate heat in the basin-like interior, or perhap~ 
to the white calcareous rock. In Summer, the Mesaoria is baked, 
barren, and resemb.les the inner areas of .Asia Minor. As is to be 
ex:pectea, convectional air currents are ~uite common. 
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Chapter XI. Syria, Palestine, and Transjordan. 
In this discussion, Leba_non' s climate will be discussed in 
conjunction with Syria's climate. 
e A. Syria. 
The most interesting aspect of Syria's climate is the rapid 
decrease in rain, and the increase in diurnal and annual tem:p~ 
erature ranges from the coast towards the interior. The higher 
elevations near the coast help lower the temperatures and 
cause greater :precipitation. The climate of the interior is 
ste:p:pe and desert. Coastal areas have the typical Mediterranean 
climate with not too hot Summers and very mild Winters, and 
sufficient rainfall. Beirut, Lebanon receives 818.lmm. Most 
of the rain falls from November to April, except on the sloping 
coast of .Amaas. At Beirut, the temperature (mean) of August, the 
hottest month is 26.8 degrees c., and of January, the coldest, 
13.6 c. Northward the range increases. 
Relative humidity at coastal stations is quite uniform 
throughout the year, although it can be higher in Sunm1er, and 
hus making the hea:b~ unbearable at times. During the rainy 
season there are heavy storms. Some storms may occur during the 
rry period. Relief nat~~ally has a great deal of influence on 
t
mmperature and rainfall. A great deal of snow falls on the 
igher mountains and even on the other side of the Jordan Rift, 
on the anti-Lebanon, where there can be snow in the depressions 
ell year long. On the East side of these mountains, rainfall is ~elow 500mm and the area which serves as a transition between 
editerranean and desert climates has what is commonly referred 
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to as the Syriru1 climate. 
B. Palesti.11e and Transjordanll! 
Most of Tra..11sjordan and :Palestine have a semiarid to arid 
climate. The climates of these two countries are somewhat 
similaD although there are great local variations. There are 
two distinct seasons; a mild wet Winter, and a hot, dry, S1.unm.er, 
with short transitional periods between them~ There is no 
regular weather pattern during the transitional periods. There 
is great insolation in Summer due to the low cloud cover. 
Palestine is influenced by desert winds and sea breezes, 
and the climate is transitional between Desert and Mediterra-
nean. In Summer, the sea breezes moderate. the temperatures, 
while in Winter, they tend to bring higher' temperatures and 
rain. Their effects are felt inland even to a certain extent on 
the west slopes of mountains. The influence of the Sea decreases 
from West to East, and from North to South. Therefore, rainfall 
and humiditydecreases Eastward and Southward. 
Transjordan is not affected as much as Palestine by the 
Sea. Both countries are affected, however, by the hot, dry, 
dust laden, khamsin or scirocco winds which may blow in all 
seasons except Summer, but which usually blow in the Spring 
{A;pril-May) and .Autu.rrq). (SE;}ptember to November). The desert 
influence is also felt in Winter when cold, dry Northeastern 
andEastern winds of low humidity blow. 
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ttTJ:lese Cbld winter winds, known as the cold 
scirocco, are distinct from the usually 
much weaker southeastern hot sciroccop or 
khamsin winds of the spring and fall. 
The relative humidity of the air is about 
equally low during either o:f the scirocos .ul 
The cold scirocco may cause great damage to young sprouts 
and trees. The desert influence is greatest in the East and 
South. 
The Transjordan :plateau is higher than the Palestine 
plateau and thus receives more precipitation: enough for grains' 
This rain, howe~er, is not too reliable, and :prolonged droughts 
may occur. There is very little, if any, rain from May to 
September. Rain :falls in Winter with an average o:f 10n on the 
platea~ near Amman. Rainfall decreases eastward with the land 
East of the liejaz railroad line being a ste:p:pe. The South and 
Southeast areas are deserts. 
The Jordan Valley, which is o:pen to the sun's rays and to 
descending winds, is hotter and has less ralhnfall than adjoinin. 
areas. Much evaporation takes place in the Jordan Valley. After 
the winds from the Mediterranean cross the Rift, they are 
forced to rise again so that moisture is dropped on the mount ... ,.., ,;.. 
to the East of the great Ri~t. 
LForeign Agriculture Report no. 14, :p.? 
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.. Ko ew en Symbols 
A Coldest month above 18 deg. c. · 
AS Dry period during high sun position (summer) 
g Ganges type, wa_T"ffiest month in spring or early 
summer. 
B Dr;y: climates 
w Desert 
rain!' all (em) below temp. (Cent.) :tor 
rain 
rainfall (em) below temp. plus 14 (C) 
summer rain 
rain:fall (em) below temp. :plus 7 (C) 
wise 
(winter rain 60% or more during the 6 
months) 
(summer rain 70% or more during the 6 
months) 
S Ste;p;pe 
same criteria but multi~ly with two; 
2t, 2{t ;plus?), 2{t :plus 14) 
winter 
:for 
:for other-
winter 
summer 
C Coldest monthbetween 18 de • c. and -3 de • c. 
somet~es 0 deg. c. used 
:r no month below 3 em. precipitation 
~ month with most precipitation in Winter has three 
times as much precipitation as month with 
least :precipitation in summer 
a warmest month above 22 deg. c. 
b warmest month below 22 degrees c. but at least 
4 months above 10 deg. C. 
x :precipitation maximum in spring or early summer 
D Coldest month below -3 deg. c.r warmest above 
16 degrees c. 
The above symbols are by no means all of the koep:pen 
symbols in use today: they are, however, the symbols used 
on the koe:p:pen map :prepared for this thesis. 
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Chapter XI. Koepuen Climates of' the Middle East. 
In order to prepare the Koeppen map of' the Middle East, 
it was necessary to gather the monthly temperature and rain-
f'all means of all available stations in this part of the world. 
These stations were then koeppenized {coined by Mr. Shear) 
~r classif'ied according to the koeppen symbols on page;6'0 • 
The next step was the plotting of' these symbols on a map. 
The National Geographic Soci~ty's map of the Bible Lands was 
used to locate the stations, but the actual plotting was done 
on a Bartholomew map of' the Mi.ddle East. ·Next came the task of' 
determining where to place the koeppen lines. The B climates 
were plotted first, then the C climates, and f'inally the D 
climates. It was necessary to interpolate between the stations 
in order to determine where to place the koeppen linese The 
data included in this thesms was ref'erred to constantly. 
The following is an exampfu.e o:f how interpolation was done: 
To determine where a koeppen line was to be placed between a 
station with a BW climate and a nearby station with a BS 
climate, the precipitation data was consulted and if' the station 
with the BS climate w~~nearly a desert, the line was plotted 
near it. If the BW station, on the other hand, were close to 
being BS, the koeppen line was moved nearer to it. Contours 
were followed where possible. 
After the koeppen lines had been plotted, tracing paper 
was placed over the map and the national boundaries and the 
koeppen lines were.traced. The map was then photographed and 
reduced in size. 
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With data ~or only eight stations available, not too much 
can be said about the Arabian koeppen ciimates except to point 
out that the Persian Gul~ Area, in common with the Mesopotamia, 
has a BW'Csa climate • The South and West coastal fiinges have 
a FHA climate, indicating the influence of latitude. Of inter~ 
is the BWCsa climate at Pernn Island, which is probably due to 
the air movements in the straits of Bab-el-Mandeb. 
Egypt has a BWCsa climate from the Northern coast do'vn to 
Hurghada, where it becomes BWCa. Hurghada, on the Red Sea, 
has practical~y no rain. The very small amount that falls at 
~useir, to the South, occurs in Novffinber and December 
Northern Iraq has a Gsa cl:i.Jjate, but starting at Shiramiya 
the climate becomes BSCsa, or steppe. Not too far South of 
Shuramiya, the BWclimattet appears and continues all the way 
down to the mouth of the Tigris-Euphrates. Babylon has its 
rainf'all maximum in the Spring, and thus an x is added to 
its koeppen classification. Rainfall decreases fp1,q1fh:¢. North 
to South. Mosul receives 16.'7 inches, Baghdad ?.ln, Duraniya 
4.3n, Rainfall at Basra, near the mouth o~ the rivers increase. 
to 6.4", and this is due no doubt to the influence o:f the Sea. 
Sulamaniya(2?50') on the slopes of the Kurdistan mountains, 
receives 28.5u. This is a good illustration of the effect of 
mountains on rising air. Air which has ·crossed Syria moves intm 
the Mesopotamian lowland and does not drop much moisture until 
forced to rise. 
Northwestern Iran has a Gsa climate which gradually merge. 
into BS and BW climates. The North East has a BSCax climate. 
63 
Interior Iran has a BW climate. The South West Coast on the 
Persian Gulf has a BW climate except for the area around Bushir1 
which is a steppe. Near the straits o! Hormiz, o~ the South 
West coast, the climate changes from BWCsa to BWas, then, . I 
nearing ~aluchistan, the climate becomes BWAs(g}. .An interes-t,:h~ils 
:phenomenon in Northern Iran around the Caspian, is the. decline 
in rainfall around the South edge from West to East. 
Turkey's climate can be divided into foUl, main groups: 
csa, D, Cfa, Bs, 
Sino:p has a Gsa climate but it appears to be surrounded on 
both sides by Cfa climates. Somewhere west of Zonguldak, the 
Gsa climate begins and continuesaround the western. side of the 
peninsula do~n the southern side to the Syrian Border, 
Of 
interrupted occasionally b~,climates at such :places as Kocaeli 
and Uskudar~ Kocaeli seems to be exposed to winds which sweep 
over Izmit Kortezi. The Ofa at Uskudar is somewhat strange in 
that surrounding stations are Gsa. Onnhe southeastern coast, 
the Gsa cl;imate is interrupted by Cfa climate at Dortyol. Once 
again, exposure seems to be the reason why it receives more 
rain. The Csa climates :penetrate quite a distance inland from 
the West coast, with such places as -~irsehir, Ankara having 
Osa climates. Away from the coast Csb climate may occur. 
Exarn.ples of this are Bolu, inland from the North;a coast, Kutalya 
inland from the West Coast, Ulukisla, inland fron the South 
coast. 
Frequently, the maximum rainfall occurs in· Spring so that 
the climates have x attached to the Koeppen symbols. Parenthese~ 
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a.rormd the x iridicate that while the maximtun may occur during 
a Spring month, it is not too pronounced. 
Vihi~e the plateau is generally considered to be steppe 
area, there is only-)6 one BS station in the Western part. 
Eskisehir 790m, has a BSCs{x) climate. The mean temperauure is 
· quite low:lO. 9 c. and the total rain~ all is 307mm.. Most stations 
do notappear as BS stations due to the fact that mean annual 
temperatures are low due to elevation. Anothelfeason is that 
while the Koeppen classification may show that a station has a 
C climate it is ve17 likely that a station may have a steppe 
climate ror a number of' years and then have abundant rain .for 
one or two years. Thus, averaged out over a period or years, 
the koeppen climate is c, while .for all practical purposes the 
climate is really a steppe. Then again, it is less likely that 
there would be many climate station in the areas which have 
steppe climate .for years at a t~e. 
In the eastern part of' the plateau, the D climates become 
quite pronounced. Siva (Dsbx), at 1285 m, is the western most 
station with a D climate. An interesting f'eatLITe of' D climates 
in this· area is tha~hey all have maximum precipitation in 
Sp:ring. Sarikamis in the North East has a BSDbx climate. 
The Aegean Islands with no exception have Csa climates. 
Cyprus has Csa climate with two exceptions. The Troodos mounta· 
area ~as a Csb climate and the b is probably due to elevation. 
Acheritou on the rain shadow side of the mountains has a BSCsa 
climate. 
Csa climate predominates in Northern Palestine and along the 
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North and Central coast. Southward, near Gaza, the climate is 
steppe. Steppe climates also occur near Lake Tiberius and 
southward along the dOrdan Valley until, nearing the Dead Sea, 
the climate becomes desert. An interesting feature is the 
Gsa climate at Hebron. To the Northwest, the· cli.I11ate is BS, 
while to the East and South the climate is BW. This is 
:probably due to Hebron's elevation which is 2900 feet. 
Kinnereth has a steppe climate while nearby Deganiwa is a 
·aesert. 
With only three stations wfuth which to work, not too 
much can be said about Transjordants cl:iJ:nate except that 
close to th? Jordan Valley, in the North, the climate is 
steppe. In the Northeast and Southeast, the cliWate is 
desert. 
Coastal and. Northern Syria and Lebanon have a Gsa 
climate. Inland from the coast, Gsb climate appears and 
this is :probably due to elevation. East of the Gsa climates 
the BSGsa climates begin, and :further east the BW climate 
is prevalent. 
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Conclusions 
Bhile the koeppen map prepared for this thesis does 
not differ greatly from other maps, it does differ in that 
it has been prepared from the latest data available9. Another 
difference between this map and other koeppen maps is that 
data in the form of temperature and rainfall means have 
been computed and included vnth the map in this thesis. 
Thus, the reader, by studying the data, will be able to 
determine for himself how close the climate of one area is 
to that of another. 
With other koeppen maps, the reader always has to 
take the word of the person who prepared the map. An area 
may have a koeppen climate of BW and yet it may be very 
close to a BS or steppe climate. By looking at the data, 
therefore, the reader can decide for himself what the 
climate is like. 
This thesis has shovm how inadequate are the climatic 
statistics for the entire area, and how the climate of large 
areas of the Middle East are relatively~ unknown. 
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Abstract. 
In Winter, the climate o~ the Middle East is controlled by 
the ASiatic High Pressure Pxea centered over Turkestan and 
Western Mongolia and extending to Iran, with a ridge beyond 
the Caspian so that it covers P~atolia. Polar Continental, 
Tropical Continental, and modified Maritime air, a~~ect the 
area under discussion in Winter. We~kening or the Asiatic 
High permits entrance or maritime air from Northwestern Europe 
ana. the Mediterranean, which brings most or the area 1 s 
precipitation. Southwest winds in the wake or the cyclones 
traveling over the Mediterranean bring hot, dry, dusty winds 
from the southern deserts and are knovm in the various 
countries by di~~erent names. 
In Summer, the chief control is the ASiatic Low centered 
in Afghanistan and Northwestern India, with an extension 
reaching the head o~ the lowlands o~ Mesopotamia. The air 
circulates around the A~ghanistan Low.. Due to :the over land 
route traversed prior to entering the Middle East, this air 
is ~uite dry, and brings little if any rain. 
The temperature of Southwestern P~ia is characterized by 
high Summer temperatures with.long hot spe~ls and high diurnal 
and annual ranges. The interdlor areas of the Middle East are 
not influenced too much by the seas due to coastal mountains 
which serve as barriers~ Winter temperatures are low due to 
elevation and the Asiatic High which can send cold blasts or 
Siberian air o~er the area. 
Rainfall is typically Mediterranean, most of it falling in 
cool months. However, the Turkish Coast on the Black Sea, 
Iran's Casplan Shore, the mountains o~ Turkey, Palestine, Syria, 
the Yemen highlands, and high elevations can receive some 
4lt precipitation in Summer. Distribution is due to topography and 
relative position or land and sea. 
Much o~ the area is arid but certain places such as the 
Caspian Shores receive great amounts or precipitation. ~e 
higher elevations receive much precipitation. Thus, interior 
highland areas of' Arabia receive up to 40 inches. 
The lcr'abian pensinsula has a BW climate in the interior 
regions and coastal regions have a BS climate. The Persian Gul~ 
area has a BWOsa climate while the southern and western coasts 
have a BWA climate. 
Egypt has a BWOsa climate. At Hurghada it becomes BWCs. 
Indications are that the Southern tip o~ Sinai, just inland 
f'rom the Red Sea, has a BS climate. 
N0 rthern Iraq has a Gsa climate but south or Shiramiya 
it becomes BW and continues tothe mouth of' the Tigris..,Euphrates 
to the Persian Gul~. 
Northwestern Iran has a Csa climate which gradually changes 
into BS and BW toward the southern part o~ the country. The 
northeastern part of the countrya has a BSOax cl~ate, the 
interior a BW climate, the southwestern corner on the Persian 
Gul~ has a BW climate, except for the BS climate around Bushmre. 
Near the straits of' Horm.ez, on the Southwestern coast, the 
climate changes from BWCsa to BWas, Near Baluchistan it becomes 
BW.AB (g). 
======11====-.I~·;.._~~ ·~-~TF;;.:=:===='=========================#===== 
Turkey has a variety of climates a:ue to the surroundlng 
seas, the mountain barriers and the eastern mountains~ The 
five main climatic groups are Gsa, Osb, Cf'a, BS, and D~ The 
Gsa climate occurs in the western and southern areas. Csb 
occurs in two areas: in the North Central Turkey and a :patch 
occurs in Southeastern Turkey. BS climates occur in the interia, 
~1e eastern mountain area is dominated by D climates. The 
Aegean Islands all have a Osa climate. Cyprus has a Gsa 
climate but Troodos mountains have a Csb climate and the rain 
shadow of' the mountain has a BSCsa climate. 
Osa climates :predominate in Northern Palestine and along 
the north and central coasts of' the Levant. Southward, near 
Gaza, the climate becomes that o:f a steppe. BS climate occurs I 
continues , 1 
near Lake Tiberia and1,southward along the· J"ordan Valley u..11til tt 1.:; 
becomes BW near the Dead Sea. Hebron has a Osa c+imate due to 
elevation. 
Transjordan has BS climate in the north, while the north-
east and southeast are desert areas~ The coastal and northern 
areas of SYria have Csb climates while inland the higher areas 
have Csb climate. Inland, the climate becomes BS and then BW. 
Arabian Peninsula 
. - 3. Jidda BWA 1. Aden BWA 2. Bahrein BWCsa 
12 45'N. 45 04'E~ 26 12'N~ 50 30'E. 21 30'N. 39 22'E. 
94 f't. 25.;..50 yrs., 18 ft. 3-12 yrs. 20 ft. 10-yrs. 
T.F. Rf. in. T.F. R:r.· in. T.F. Rf. in. 
J. 76.0 .3 61.0 •. 4 73.0 .9 
F. 77.0 .2 62.0 .,7 72.0 0 
M. 79.0 .4 68.0 .5 77.0 0 
A. 83 •. 0 .2 76 • .0 .2 ao.o 0 
M • 87.,0 .1 84.0 .1 83.0 .u .04 
• J. 
90.0 .:t 88.0 0 85.0 0 
J. 88.0 :1!3 91.0 0 tW;O () 
A. 86~.0 .1 92.0 0 88.o 0 
s. 88 •. 0 .1 88.0 0 86.0. 0 
o. 84.0 .l. 82.0 .01 84 •. 0 0 
N. 80.0 .l 74.0 .2 80;0 1.6 
D~ 77.0 .1 65.0 .8 77.0 .6 
Yr. 82.9 1:83 w;e; 2~ 81.0 3.14 
4. Kamaran Island JM.Af>. Kuwait BWCsa 6. Muscat BWA 
15 2b*N. 42 36'E. 29 20*N. 47 58'E. 23 37'N. 58 35'E. 
25 ft. 6-8 yrs. 18 :rt. 7·yrs. 20 f't. 18-38 yrs. 
T.F. Rf. in. T.F. Rf'. in. T.F. Rf • im.. 
78.0 
.6 54.6 1.19 71.0 1.1 
79.0 .4 57.3 .82 '71.0 .7 
81.0 0 64.8 1.02 77.0 .4 
85.0 0 75.0 .16 84.0 .4 
89.0 .l 85.2 .09 91.0 0 
91.0 ~- 89.0 0 93.0 .l 92:0 92.8 --o 91.0 .04 
91.0 .3 93.9 0 87 •. 0 .04 
91.0 0 90~2 0 87.0 0 
88.0 0 81.1 .2 85.0 .1 
83.0 .4 69.2 .,46 79.0 .4 
79~0 .9 57.6 1.23 '73~0 . .7 
Yr. '9'5':6 2~ '?'5:9 ~ 82.4 "S:98 
7., Perim BWCsa a. SharjahBWCsa 9., San•a 
12 39 1N. 43 26 ':E. 25 20'N. 5!3 24'E. 15 23-'N. 44 11'E. 
201 ft. 8-20 yrs. 18 ft. 5 yrs. Rf~ in. 7~750.ft. 9 mos. 
T.F. Rf'. in. T.F. .6 T.F. Rf. in. 
78.0 .5 63.,0 1.3 0 
78.0 .3 65.0 7 •. 7 .19 
80.0 '!5 69~0 .1 2.71 
83.0 .1 75.0 0 1.54 
87.0 .2 83.0 0 2.73 
89.0 .1 86.0 --o 0 
90.0 :T 90.0 0 6.30 
90.0 .4 93.0 0 4.0 
89.0 .1 87.,0 0 •. 28 
86.0 .-03 81.0 .9 no 
• 
82.0 ..,1. 75.0 1.1 
79.0 .2 68.0 data 
Yr. ~ 2:6'3 78.0 4.6 1,7.75 
J". 
F. 
M. 
A. 
M. 
• 
'J" • 
J". 
A. 
s. 
o. 
N. 
D. 
Yr. 
• 
T. u • .ra:- • mrn 
l.Sidi Barrani BWCsa 
31 38N. 25 28'E. 
2'7.3m 6 yrs. 
12.3 32 
13.2 32 
14.2 11 
16.6 3 
19.3 2 
22.0 0 
mr.s- 0 
24.5 0 
23.5 0 
20.9 16 
17.4 21 
13.4 34 
IB::4 15!' 
Egypt 
4. Mersa Matruh BWCsa 
31 22'N. 27 141E. 
Hth0x: 7 .2m. 15 yrs. 
12.3 49 . 
12.7 26 
14.5 13 
1'7.2 2 
19.9 2 
23~0 0 
24.7 u 
25.3 0 
24.3 0 
22.0 15 
18.7 23 
14.4 37 
2. Salum. BWCsa 
31 33N. .25 11 t E. 
7in 15 yrs. 
13~9 26 
14!1 23 
16.4 10 
19.6 3 
22.5 2 
24.6 0 
26.4 0 
26'!2 1 
25.2 0 
22.9 4 
19.8 14 
15.6 24 
20.6 107 
5. Port ·said BW6sa 
31 l6tN 32 l9'E• 
3.5m . 35 yrs. 
13.6 20 
14.1 12 
16~1 9 
18"!5 6 
21.7 2 
24.5 1 
26"2 0 
26.8 0 
25.'7 0 
23.7 3 
20.2 13 
Yr. 19.T 167" 
15.6 -17 
2'0.6'. 83 
BWCsa 
7. Alexandria(Kom El Nadir)8. Sakha BWCsa 
31 I2'N. 29 531 E. · 31 7•N 30 57'E. 
32m 35 yrs. 6m ~28 yrs.. · 
13.6 51 10 •. 7 24 
14.0 24 11.3 19 
15~7 11 14.0 11 
17.9 3 17.7 4 
20.7 l 21~6 2 
23~4 0 24~6 0 
~ 0 25.9 0 
25.9 0 25.8 0 
. 25.0 1 24.0 l 
23.0 5 21.2 4 
19.6 33 17.4 11 
15.5 59 12.4 16 
Yr. 2TI:O. 1~ 18.9 92 
. . 
3. Rosetta BWCsa 
31 24 'N. 30 25 'E. 
2m 6 yrs. 
15.4 49 
15.0 3'7 
17.4 13 
19.1 3 
21.8 1 
24.9 0 
26.3 --rr 
27.0 0 
26.4 0 
24.5 6 
21.6 23 
1'7.4 53 
21.4 185 
6. Sirw BWCsa 
31 14'N. 31 39'J. 
2.0m _ 5 yrs. 
12.8 32 
13.2 10 
16.4 1 
18.3 5 
21.5 3 
25.1 0 
26 •. 7 1 
26.7 . 0 
25.4 0 
25.3 1 
19.6 14 
15.1 13 
20 •. 3 80 
9. El Arish BWCsa 
31 7 *N 33 46 t E. 
19.lm 
11.4 
12~3 
14.'7 
17.4 
20.6 
23.0 
24.8 
25"!.6 
24.4 
22.2 
1'7.1 
13.0 
18 •. 9 
8 yrs. 
19 
20 
13 
8 
2 
0 
0 
0 
0 
2 
13 
16 
-g3 
• 
• 
T.C. Rf. Jili1l 
1.0. Mansoura BWCsa 
31 3*N 31 23'E. 
6.6 m. 8 yrs. 
J. 13.8 15 
F. 13.6 12 
M 16.6 7 
A. 19 .,6 5 
M. 23 •. 6 2 
J. 26.5 0 
J. zrr:rf 0 
A. 28.0 0 
s. 26.4 0 
o. 24.0 1 
N. 20.,8 6 
D. 15.8 6 
Yr~ 2r.4 54 
Yr •. 
Y:r. 
13. Gemmeiza BWCsa 
30 48'N. 31 7'E. 
9.lm 
10.8 
11.4 
14.5 
17.8 
22.1 
25.4 
26.4 
26.2 
24.5 
21.4 
17.8 
13.2 
19.3 
6 yrs., 
12 
5 
2 
2 
4 
0 
0 
0 
0 
0 
8 
8 
41 
l6.,Benha BWCsa 
30 2B*N. 31 ll'E. 
13.8m 23 yrs •. 
12.8 5 
13~6 4 
16~3 4 
19.,9 l 
23.4 1 
26.7 0 
27.9 0 
27.8 0 
25.,3 0 
23.1 l 
19.6 3 
14.6 6 
Yr. '2'0':9 25" 
11 •. Daman Hur BWCsa 
31'2'N. 
5.9m 
13.4 
13.4 
16.4 
19.,0 
22.1 
~ 
26.3 
25 •. 2 
23.,2 
20.0 
15.6 
2"0:"5 
30 28'E. 
6 yrs. 
28 
22 
ll 
5 
2 
0 
0 
0 
0 
4 
13 
23 
100 
14. Tanta BWCsa 
30. 47@. 31 0 'E. 
14.5m_ 8 yrs. 
11.8 10 
11.9 10 
15.1 2 
18.,6 6 
23.0 3 
25.7 0 
26.6 0 
26.6 0 
24.8 0 
22.0 0 
18.,5 5 
13.8 6 
l9.,9 42 
17. Khanka BWCsa 
30.13'N 31 2l'E. 
30 •. 8m 14 yrs. 
13 •. 2 6 
14.6 2 
17.,0 5 
20.2 1 
23.9 1 
26.4 1 
26.9 0 
27~4 0 
25.,7 1 
22.4 1 
19.0 3 
14.6 9 
20.9 30 
12~ Qurashiya BWOsa 
30· 51'N. 31 7'E. 
7.6m 
10.5 
11.5 
14 •. 4 
18.1 
22 •. 1 
25.2 
26.5 
26.2 
23.9 
21.2 
17.3 
12.5 
19 •. 1 
23 yrs. 
15 
10 
9 
4 
2 
0 
0 
0 
0 
2 
9 
10 
61 
15., Zagazig BWCsa 
-U.2m 18 yrs. 
30 35'N. 31 30'E. 
11.5 6 
12.2 7 
15.3 4 
18.8 1 
22 •. 8 2 
25.7 0 
26.6 0 
26.4 0 
24.4 0 
21.9 0 
18.,3 6 
13.5 4 
19.8 30 
18• Delta Barra?e 
30 11'N. ~~ 08 E. 
19.6 m 11 yrs. 
13.0 
13.7 
16.3 
19.9 
23.8 
26.4 
27.6 
27.6 
25.3 
22.8 
19.2 
14.9 
20.,9 
T.O. 
• 
• 
Rf'. lliDl Egypt 
BWCsa BWOsa 
19.,Heliovo1is BWCsa 20.Abbassiza(Oairo} 2l.Cairo {Ezbeki;y:al_ 
30 6*N. 3l f9'E. 30 51N. 31 1'7 '"E. 30 3'N. 31 15•E .. 
4lm 2'7 yrs. 29.,.9m. 22 yrs. 20.,5m 26 yrs. 
J". 13.5 4 11.6 9 12.1 6 
F. 14~6 3 13.1 5 13.2 4 
M. 17.6 3 16 •. 0 4 160!2 5 
A. 21.,1 1 i9.,8 3 20.0 2 
M. 24.,8 ]. 23.3 1 23.9 2 
J • 27.6 0 26.1 0 26.7 1 
J. 28.6 0 270!2 0 27.4 0 
A. 28 •. 4 0 27 •. l. 0 27.5 0 
s. 26.0 0 24 ... 5 0 25.0 0 
o. 23.6 0 22 •. 1 2 22 •. 3 2 
N. 19.,8 2 17.8 3 18.6 2 
D. 15.2 2 13.3 7 13.9 5 
Yr. 21.7 l6 20.2 34 20.6 29 
BWOsa 
22., Ismai1ia (Suez Canal)23. Giza(Cotton Research Bureaul BWCsa 
Yr. 
30 36n~ 32 16tE. 
10m 39 yrs. 
13.2 10 
15.2 6 
17.5 7 
20.8 4 
23.9 3 
26.5 0 
28.5 0 
28.,3. 0 
26.1 0 
23 .. 8 3 
18.7 4 
15.1 8 
2'r."5" 45 
24. $uez(Canal}BWCsa 
29.5rn-32 33'E 
3.41,n 
14.,2 
15.4 
18.4 
21.7 
24 • .7 
27.8 
29.3 
29.4 
27.2 
24.6 
20.5 
15.6 
11 yrs. 
. 6 
3 
4 
3 
2 
0 
0 
0 
0 
1 
3 
5 
Yr. 22.4 27 
30 ·2~31 13'E •. 
21.3m 26 yrs. 
i1.l 6 
12 •. 2 4 
15.3 4 
19 •. 1 3 
23.1 1 
26.0 1 
26.6 0 
26.,6 0 
24 •. 1 0 
21.6 1 
18~0 3 
13.2 5 
19.,7 28 
BWCsa 
25.Suez {Port Tewf'ik)26 •. Nekhl (Sinai)BWCsa 
29 56 1N., 32 33'E. . 29 54'N. 33 45'.W •. 
3.,4m. 14 yrs. 400m 7 yrs .. 
13.9 2 ~.7 7 
14.,6 2 10.3 '7 
17.1 4 13.6 4 
20.4 1 17.6 4 
24.,3 1 21.8 l 
26.9 0 23.4 0 
28.3 0 24.7 Q 
28~4 0 25.,4 0 
26~4 0 23.5 0 
23~8 1 20.8 0 
20.,2 4 14.8 0 
15.7 3 9.6 3 
21.7 18 17.8 26 
• 
• 
27.He1wan BWCsa 
29 52 1N~ 31 20'E., 
115.6m 31 yrs. 
J". 12.2 8 
F. 13.3 4 
M. 16.5 5 
.A. 20 •. 3 4 
M. 24.0 1 
J". 26.7 0 
;r. 2'7:'b 0 
.A. 27 •. 3 0 
s. 25.3 0 
o. 23.1 1 
N. 19.0 3 
D. 14.1 5 
Yr. ~ 31 
30. FaiY1llD; BWCsa 
29 1B'N• 30 5l'E~ 
30 •. 4rn 7 yrs. 
II:4 2 
12.5 2 
16.1 l 
20.3 1 
25.0 0 
27.5 0 
28.1 0 
27.9 0 
25 •. 8 0 
22.7 0 
18.7 l 
13 •. 6 5 
Yr. 20.8 12 
33. Tor BWCsa 
28 14'N., 33 37'E~ 
1.9m 30 yrs. 
14.1 ~ 
15.2 2 
18.2 1 
21.6 0 
24.7 0 
27.0 0 
28.1 0 
28 •. 6 0 
26.9 0 
24 •. 0 0 
20.0 3 
15 .? 3 
Yr. 22.0 12 
28.Shakshuk BWCsa 
29 28 1N. 3o 42'E. 
...;43m 7 yrs. 
12.2 2 .. 
12.7 2 
16.7 0 
20.7 0 
25.1 0 
27.8 0 
28 ... 9 0 
29.,1 0 
27.0 0 
23.7 0 
19.5 l 
14.,0 3 
21.4 8 
3l.Siwa BWcsa 
29 12'N. 25 29'E. 
-23m 20 yrs. 
10.4 2 
12.2 0 
15.8 1 
19 •. 9 l 
25 •. 2 0 
28.4 0 
'2'8':9 0 
28.3 0 
26 •. 0 0 
21 •. 7 0 
17.2 l 
12.5 3 
20.5 8 
34. Minya .~ 
28.6'N. 30 46'E. 
43~.0m 28 yr. ' . 
.11.8 
13.,1, 
17 •. 3 
20.6 
25.4 
28.2 
28.8 
28.2 
25.8 
23.1 
19.2 
13.7 
21.3 
BWOsa 
29. ~asr El Geba1i 
29 20tN. 30 38'E. 
7.,6m 25 yrs • 
11 •. 3 2 
12.5 2 
16 .. 1 1 
20.4 0 
24.,6 0 
27.5 a 
28~6 0 
28.4 0 
26.0 0 
22 •. 8 0 
18.2 3 
13.1 3 
20.8 1l 
32 •. Beni Sue:r 
. 29~4'N. 31 6 1 E., 
28.4m 21 yrs. 
12.4 
14.1 
16.,9 
20.,2 
23.7 
26.,6 
27.4 
27.6 
24.6 
22.6 
18.5 
13.5 
20.,? 
35 •. Hurghada BWCa 
27 14 1N. 33 51'E. 
15.9 . 0 . 
15.8 0 
18.8 0 
22.,1 0 
26.1 0 
28.7 0 
29.5 0 
30.,0 0 
28.0 0 
25.0 0 
21.4 0 
17.7 0 
23.'2 0 
36. AsiR:t BWCa 
27 ll!.Y. 31 l3'E. 
35 yrs •. 
;r. 11.6 0 
F. 13.2 l 
M. 17.2 0 
A. 22 •. 2 0 
M. 26.4 0 
• 
J. 29.(:) 0 
J. 29.4 8 i: 29.1 26.4 0 
o. 23.6 0 
N. 18.5 3 
D. :h3.6 1. 
Yr. 21.? 5 
39 •. Da.khl.a 
25 29'N. 29 O',E. 
122m. 15 yrs .. 
l2.7 
14.1 
18.4 
23.8 
27.9 
30.9 
~ 
30.6 
28.4 
24.9 
19.4 
.1.4 •. 1 
Yr. ~ 
42. Daedalus :Es1and 
24 55'N. 35 52'E. 
4 m •. 6 yrs. 
2 
0 
0 
0 
0 
.Q. 
0 
0 
0 
0 
5 
Yr. ., 
• 
Emt 
37.~e:r;a 
26 0 N. 32 43t·E~ 
75.4l!L 22 yrs. 
13.,7 
l4 •. 4 
19.8 
24.2 
28.9 
32.6 
32.·3 
31 •. 9 
28 •. 9 
25 •. 7 
20.8 
1.5.7 
24~0 
40 Kharga BWCA 
25 26'N. 30 34~)~. 
71.6m 9 yrs •. 
13.6 
14.6 
19.6 
23 •. 8 
28.1 
31.4 
31e:4 
30 •. 5 
28.3 
25-.6 
20.3 
15.3 
23.5 0 
43. .As'Wan F#'Ca 
24 2 1N. 32 53'E~ 
100.1m. 34 yrs •. 
15.2 4~ 
17.0 
21.3 
26.l 
30.1 
32.8 
33.1 
32 •. 9 
30.7 
28 •. 0 
22.5 
17 •. 1 
25 •. 6 
~ 
38.. ~useir: BWCa 
26 8 N. 34 18'E •. 
7m·· . 8 yrs •. 
17.8 0 
18 •. 2 0 
21 ... 3. 0 
23.,5 0 
26.4 0 
29.4 0 
30.0 0 
30.5 0 
28/B 0 
26.7 0 
23.7 •. 4 
19.5 .3 
24.6 .7 
41. Esna 
25 .l8 'N 32 34 '.E. 
82.0m lO yrs. 
l3.1 
14.4 
18.5 
23.3 
27.6 
29.7 
30.1 
30.l 
27.9 
24.2 
19.1 
14.6 
22.7 
• 
J. 
ll'. 
M. 
A • 
M. 
J. 
J. 
. .A. 
s. 
o. 
N. 
D. 
Yr. 
.. 
1. .Al. Qaim. BWCsa 
34 20'N. 41 15'E. 
1,148 ft~ 4 yrs •. 
T.F. M.in. 
45.0 .86 
50.0 .'74 
56.0 .29 
68.0 .92 
'76.0 .33 
83.0 0 
~ () 
88.0 0 
82.0 .02 
'72.0 .43 
58.0 1.4'7 
48~0 .'74 
67.8 5.80 
4. Baji BSCsa 
34 55'N. 43 23'E. 
656 ft. 4 yrs. 
46.0 1.13 
51.0 1.14 
59.0 1.14 
69.0 1.14 
80.0 1.26 
88.0 0 
Aug. 96.0.~6.0 ---rr 
8'7.0 0 
• 
'76.0 0 
62.0 .25 
51.0 2.08 
Yr. 71.13' 1. 91 
1o:o5 
r;. Hahbanie BWCsa 
33 20'N. 44 2ltE. 
40m. 3-9 yrs. 
T.C. Rf. mm 
10.5 22.4 
11.6 15.'7 
15.'7 24l1 
23.1 9.8 
28.1 1.4 
31.3 0 
33.9 0 
33.6 0 
30.8 .1 
25.4 3.9 
18.0 14~1 
12.'7 16.2 
yr. 22.9 107.'7 
Iraq 
2. Babtlon BWCsa(:x:) 
32 30 1N. 44 26 1 E. 
100 ft. 6 yrs. 
T.F. Rf. in. 
4'7 .o • 95 
54:4 ~36 
62.0 1.09 
'72.2 .20 
83.2 .o2 
89.5 0 
~ 0 
92~6 0 
87.6 ~ 0 
'7'7.2 nx.4o 
61.8 .45 
50. g • '78 
'72.6 4!'25 
5. Basra BWCsa 
30 28'N. 4'7 51 1 E. 
10 ft. 
51.8 
56.'7 
64.7 
74.4 
84.2 
90.4 
·~ 
92.5 
8'7.9 
'78.0 
66.'7 
55 •. 9 
1[C7 
18-20.yrs. 
1.5'7 
1~15 
1.06 
.48 
.29 
0 
-a 
0 
.og 
.05 
.'73 
1.20 
5;42 
8. Haditha BWCsa 
34 05'N~ 42 20'E. 
655 ft. 4 yrs. 
T.F. Rf. mn~ 
46.0 .88 
52.0 .56 
60.0 .25 
69.0 .40 
'78.0 .1'7 
87.0 0 
9'5:0 --o 
95.0 0 
86.0 .08 
75.0 .32 
61.0 1.9'7 
50.0 1~35 
'71.2 5.98 
3. Baghdad BWCsa 
33 21'N. 
120 ft. 
T.F. 
48.6 
54.0 
61.0 
'70.4 
81.0 
90.0 
94.4 
94.2 
87.,9 
'7'7.6 
62.8 
52.5 
'72.9 
44 26'E. 
27-34 j-rs. 
Rf. in. 
1.1'7 
1.32 
1.34 
.93 
.23 
0 
---a 
.03 
.o1 
.08 
.74 
1.23 
'7.08 
6• Diwaniya BWCsa 
31 59 'N. 44 59'E. 
6'7 :ft. 
48.9 
54.5 
62.0 
72.1 
83.1 
88.3 
w.-4 
93.0 
86.9 
76.9 
64.0 
52.1 
72.9 
4 yrs. 
.74 
.75 
.16 
.55 
.'79 
.03 
-o 
0 
0 
.03 
.47 
.75 
4:2'7 
9. Hinaidi BWCsa 
33 1'7 'N. 44 29 1 E. 
106 m. 4-10 yrs. 
T.F. Rf'. in. 
49.0 1.10 ' 
52.0 1.10 
61.0 .40 
'71.0 .40 
85.0 .40 
89.0 T. 
94.0 --a 
... 
93.0 0 
87 .o & •. 
75.0 .20 
6!?.0 1.20 
52.0 .90 
'72.0 5.?6 
• 
• 
Iraq_. 
. ..... 
10~ Kirkuk Gsa 11. Mosul. csa 12. Muhaiwar BWCsa 
35 30'N. 44 20'E*' 
1,312 :ft. 4 "jTs. 
T.:Jf. Rf. in. 
J". 46.0 3.37 
F. 49~0 3.38 
M. 57 .o 1.43 
i! • 
M. 
J". 
J. 
A. 
s. 
o. 
N. 
D. 
Yr. 
67.0 1.78 
77.0 .94 
96.0 .06 
'9"6."'T ---o 
94.0 0 
87 .o .42 
?5.0 3.15 
62.0 2.08 
52.0 2.08 
rro;rr 18.69' 
36 22'N. 
980 ft. 
T.F .• 
42.1 "~ 
46.? 
53.8 
61..8 
?3.0 
83~6 
~ 
90.0 
83.0 
72.0 
63.1 
47.6 
~ 
43 14'E• 
4-7 yrs. 
Rf. in. 
2.81 
2.91 
2.43 
2.40 
.47 
.03 
---rr 
0 
.01 
~65 
2.80 
2.20 
16."77' 
33 45 1N. 
1,147 :ft. 
T.F. 
46.0 
50.0 
58~0 
68.6 
78.0 
86.0 
~ 
91.0 
82.0 
73.0 
60.0 
50.0 
69.4 
41. 30' E. 
4 yrs. 
Rf'. in. 
.89 
.49 
.53 
.69 
.42 
0 
--cr 
0 
0 
.29 
1.79 
1.18 
6.28 
13. Rut bah BWCsa 
33 02 1N. 40 l7 1 E. 
1,641 ft. 4-9 yrs. 
14. Shaibah BWCsa 15 • .Amara 
"31 5l'N~ 
47 lO'E 
16. !qra 
T.F. Rf. in. 
44.0 • 65 
30 26'N~ 
64 ft. 
49.0 .12 April 
T.F. 
53.0 
56.0 
66.0 
75.0 
87.0 
93.0 
56.0 .53 .53 
66.0 .37 
74.0 0 
82.0 0 
w.o --o 
89.0 0 
81.0 .55 
69.0 1.83 
58.0 1.31 
48.0 
Yr. 6'6.9 5.89 
17. Fao 
29 5"91N'. 
48 30'E. 
8 :ft. 6 yrs 
Rf. in 
2.o 
1.6 
.6 
.4 
-~ 
.2 
0 
0 
0 
.2 
1.5 
1.5 
Yr. 8.'2 
mr:o 
95.0 
90.0 
79.0 
67.0 
56.0 
'76":0 
18. Halab4a 
~5 11 N. 
45 59 1 E. 
2300:ft. 6 yrs 
R:f. in. 
12.1 
11.7 
6.1 
4.7 
.9 
0 
--o 
0 
0 
.8 
6.8 
. 4.4 
47.5 
47 41'E. 
4-10 yrs. 
Rf' •. in. 
1.3 
1.4 
.2 
.4 
T 
0 
(j' 
0 
0 
.1 
1.3 
•. 7 
5;4 
p ' 30ft. 6 yrs .• · 
R:f. in .• 
5.8 
1.5 
.6 
.7 .:e 
.5 .ii 
0 
u 
0 
0 
0 
J...O 
2.1 
12.2 
36 4 'N,.. 
43 53'E •. 
2,500f't. 6 yr 
R:f • in. 
10.4 
6.7 
4.8 
3.4 
.4 
Q 
--a 
0 
0 
1.0 
5.4 
5.3 
37.4' 
19. Naf'tkhaneh 20. Su1aimaniya 
34 O'N. . ' 
45 30'E. 
656 :ft. 7 yrs. 
Rf. in. 
1.5 
1~6 
.5 
1.. .. 4 
.3 
0 
-o 
0 
0 
.l 
.6 
1..3 
~ 
$5 36 1N. 
45 27 'E. 
2,750_:ft. 6 yrs. 
R:f. in. 
5,6 
5.3 
3.5 
4.1 
1.3 
0 
-a 
0 
0 
.5 
3.8 
4.4 
2"S:O 
• 
• 
J". 
F. 
M. 
A • 
M. 
J". 
J". 
A. 
s. 
o. 
N. 
D. 
Yr. 
1. Abadan BWCSa 
30 20•N. 48 35'E. 
T.F. 
55.9 
57.6 
64.4 
77.4 
88.0 
94.5 
98.! 
97.0 
91.8 
82.6 
68.8 
57.4 
7f7:8 
6-12 yrs. 
Rf. in. 
1.06 
1.53 
.59 
.58 
.29 
0 
-o 
0 
0 
.12 
.85 
1.20 
6.22 
4. Charbar BWAs(g) 
25 17 1N. 50 37 1E. 
26 ft., · 10 yrs~ 
T.F. Rf'.in. 
66 2.2 
69 .6 
74 .3 
79 .1 
85 0 
8? .1 
B"'7 :2 
84 0 
83 0 
81 0 
?5 ~1 
70 1.2 
Yr .. 78 4:8 
? • · J"ask BWAs 
25 ~5? 45'E. 
13 ft. 
T.F. 
6?,2 
68.3 
73.1 
79.5 
85.4 
89.,7 
9"Q.tr 
89.1 
8?~0 
83.1 
76.1 
?0.2 
80.0 
3-38.yrs. 
Rf'. in. 
1.20 
.,90 
.60 
.20 
0 
~ 
0 
0 
.20 
.30 
1.20 
4.68 
2.. :Ahwaz BWCsa 
31 20 1N. 48 48'.E. 
200 f't. 6-22 yrs. 
T.F. Rf •. in. 
53.5 2.7 
5?.2 1.5 
64.6 1.2 
75.1 .5 
8? .3 .02 
94.9 0 
99.4 0 
98.7 0 
93.3 0 
83.0 .1 
69.8 1.0 
57.4 1.9 
77.9 B:9 
5 ~ Henlj.am BWAs 
26 40 'N. 55 55' E. 1oo ft. g yrs. 
T.F. R:f. in. 
65 • 9 
67 1.5 
72 .? 
?8 .6 
84 0 
88 0 
9I 0 
91 0 
89 0 
85 .1 
77 .J.. 
69 1.2 
80' D.O 
8 ~ Kerman BWCsa 
30 2l1 N. 57 05'E. 
6,100 ft. 7 yrs. 
T.F. Rf. in. 
44.9 .50 
46.4 .89 
50.8 .85 
61.4 .'74 
?2~5 .14 
81.4 .18 
m::4 --o 
'77.6 0 
71.0 .05 
63.4 .06 
54.6 .,51 
44.6 1.44 
62.5 5.36 
3. Bushire BSCsa 
29 O'~ti 50 50'E. 
14 ft. 3-53 yrs. 
T.F. Rf. in. 
5?.8 2.90 
59.0 1,80 
65.6 .so 
'74.1 .40 
82.3 .04 
86 .. 2 0 
8'9.7 ---a 
90.2 0 
86.5 0 
'79.4 .1 0 
70.2 1.60 
61.6 3.10 
'75.2 10.'74 
6. Ispahan BWCsa(x) 
32 38'N. 51 38'E. 
581'7 ft. 21-24 yrs. 
T. F. R:f •. in. 
35.9 .65 
41.0 .45. 
49.0 .93 
58.6 .61 
68.4 .20 
'78.0 .02 
. 82.3 .02 
'79.'7 .01 
'73.2 .03 
62.0 .14 
50.2 .56 
39 .. 6 .8'7 
09;8 4.49 
9. Kermanshah Csa(x) 
34 19'N. 47 04'E. 
4860 ft. '7 yrs. 
T .. F. Rf. in. 
32.4 3.0'7 
36.2 2.40 
44.5 3.36 
52.4 3.21 
62.0 .93 
72.0 ~ .14 
79.6 0 
78~6 0 
69.8 Q 
62.0 .32 
48.4 2.35 
3?.4 2.74 
56 •. 3 l-8.52 
• 
• 
J. 
F. 
M • 
A. 
M. 
J. 
J. 
A. 
s. 
o. 
N. 
D~ 
Yr. 
10 •. Lingeh BWCsa 
26 36 '1\f. 54 591,E. 
20 f't. 2.:.3 ;jrs. 
T.F. Rf' • in. 
62.5 1~20 
65.0 1.96 
72.0 • •. 77 
79.5 .05 
84.5 0 
87 •. 5 0 
. 91).5' 
-a 
91.5 0 
88.0 0 
82.0 0 
74.0 .06 
64.5 2.70 
78.'5' 6.74 
13. Meshed BSCsax 
36 15*N. 59 33'E. 
3,104 :rt. 7-19 yrs. 
T.F. Rf'. in 
34.3 .82 
37.8 1.00 
46 •. 4 2 •. 24 
56 •. 8 1.84 
67.4 1.2~ 
'74.4 .33 
?7.5' ---:.-<J6 
74.2 .03 
67.0 .02 
f36~8 .39 
47 •. 7 .60 
39.3 .66 
Yr. 5"5;6 9 •. 22 
16. Sarakhs BWCSax 
36 32 1 N. 6l 10'E. 
4-5 yrs. 
T.F. Rf'. in. 
35.2 1.30 
44 •. 2 •• 67 
51 •. 1 2.09 
63.1 .98 
77.0 .?1 
85.6 0 
88 •. 2 ---o 
84.4 0 
75.2 0 
62.4 .12 
49 •. 8 .32 
42.6 •. '71 
63.2 6:90 
Iran 
11. :M:aidun-i-naf'tun 12. Mehrabad BSCsa 
BSOsa 
31 55'N• 49 20'E. 35 39'N• 51 2l'E. 
500 f't. 7 yrs. 3840 f't. 4 yrs. 
T.F. Rf'. in. T.F. Rf'. in. 
49.6 5.21 37 2.8 
52.6 3.22 41 .6 
60.0 3.05 51 .9 
70 .. 9 1.,52 60 .6 
84.3 .04 71 .8 
94.3 0 81 
..B. 100.0 ---o 87 0 
96 • .8 .07 85 0 
90.2 .01 85 0 
79.0 .43 67 .1 
67 .. 0 1 •. 74 52 2.,2 
54.8 3.19 41 .7 
75.'0 17.48 62 8.9 
14. Khorramshar BWCsa(xl 
30 28tN. 48 1S'E. . 
10 f't~ 5-9 yrs. · 
l5.~ur;.BWCsa 
34 8 • 50 53'E. 
3~087 :ft. 3 yrs." 
T.F. Rf'. in. T.F. Rf'. in. 
55.0 1.17 40 .9 
58 •. ~ 1.44 44 ~3 
65.1 1-.58 54 .7 
75 •. 4 .• 43 63 .2 
84.3 .. 11 74 .6 
90.,0 0 
92.2 --o 
84 .1 
89 0 
92.8 0 86 0 
88.6 0 75 0 
80.9 .10 67 .1 
69.4 1.30 54 .6 
56.8 2.48 
75.TJ 8.61 
43 .4 
64 3-;-9 
15J. Seistan BWCsa:x: 18. Teheran BSOsax 
31 02'N• 61 30'E. 35 4l'N .. 51 25'E. 
2001 f't. 7-9 yrs. 4002 f't. 4-27 yrs. 
T.F •. Ri'. in T.F •. Rf' • in. 
46.0 .28 36.0 1 •. 65 
50.6 .36 40 •. 9 1.19 
60.3 •. 45 49 •. 2 1.96 
71.1 •. 13 59.7 1~3~ 
80 •. 4 •. 02 70.3 .60 
87.5 0 79.8 DIE ·.08 
'9'0;8 --'1) 85.4 .16 
88.2 0 84.0 .04 
79.6 0 76.6 .08 
69.1 0 64.4 .34 
56.7 .18 52.,8 
.M.88 
47.6 .41 ll& 1.23 
69.0 1.83 61.7 9.53 
d •. 
F. 
M. 
• 
A. 
M. 
J"• 
,;r. 
A. 
s. 
o. 
N. 
D. 
Yr. 
• 
Iran 
19., Zaidan BWOsa 20. 
29 30'N. 60 53'E. 
4718 ft. 5 yrs. 
T.F. Rf. in. 
41.3 b: .75 
44.6 1 •. 02 
51.0 .34 
62 •. 2 .26 
74.0 .03 
80.8 0 
83.2 --o 
80.0 0 
71.2 0 
62.2 ._19 
51.1 .33 
43.3 .22 
62.1 3.14 
22. Gach-i-Qaraguli 23. Ganaweh 
30 20'N. 29 30'_N. 
50 40 'E. 50 50t t:' 
AShur Ade 
36 52'N •. 
53 50!E. 
-32ft. 4 yrs. 
Rf'. in. 
1.54 
1.5? 
1.38 
.94 
1.46 
.59 
1.10 
.65 
4.72 
1.14 
1.14 
2.24 
18.3? 
24. Ramadan 
34 4'7 'N. 
48 29·; 'E. 
21._ 
3,280 ft. 3 yrs. 66 ft. 3 yrs. 5680 :ft. 5 yrs. 
Rf'. in. Rf'. in. 
9.6 6.2 
2.9 1.9 
.5 3~0 
.3 .04 
0 0 
0 0 () _() 
0 0 
0 0 
.1 0 
2.1 1.6 
3.4 2.2 
18."9 14 .. 9 
Rf'. in. 
1 .. 6 
.'7 
.7 
.9 
.7 
T. 
0 
0 
.03 
.1 
1.3 
.8 
6.83 
2'7. Resht 28. Su1tanabad 
':""..:-..·~··'"- ~1::-> .~ ... ---..~· .... :·~--~ .~ .... , --=~~ 
_ {Pah].evi) 
:Enze1i 
37 29'l'if. 
49 28'E. 
-67 ft. 3 yrs .. 
Rf'. in. 
2._32 
1.93 
3.19 
1.18 
1.61 
1.97 
.?5 
1.73 
7.48 
11.02 
'7.95 
2.95 
44.08 
25. Masjid-i-Su1aimBr. 
32 0 1N.. 49 1'7' 
899 ft. 1,0 yrs. 
R:r. in._ 
3 .. 8 
4.1 
1.0 
1.7 
•. 5 
0 () 
0 
0 
.1 
2.3 
2 •. 7 
16.2 
26._ Mishun 
30 30'N •. 5o 45'E• 
4400 ft. 3 yrs. 
3'7 18 'N.. 49 40 'E. 34 06N •. 49 40E. 
-50 ft. 5'750 ft. 3 yrs. 
Rf'. in. 
9.9 
3.5 
0.6 
0.1-
0 
0 
--a 
0 
0 
.1 
2 •. 7 
3.3 
20.2 
R:f •. in. 
4.0 
o._3 
7._6 
6.8 
o._6 
0.7 
'I:5' 
7.1 
4.9 
12 .. 0 
'7.8 
2.6 
5"5:9 
R:f .. in. 
1.4 
0.3 
0.1 
0.4 
0.5 
Tr. 
:-:05 
0 
0 
.09 
1.0 
i.8 
D:'64 
• 
'· 
• 
J". 
F. 
M. 
A. 
M. 
J". 
J". 
A. 
s. 
o. 
N. 
D. 
Yr. 
l• Adana Gsa 
36 58'N. 35 20'E. 
25 m. _ 14 yrs ~ . 
8.? 82.3 
10,.4 74.7 
12 • .8 58.2 
16.9 41 •. 6 
21.2 36.6 
25.0 18.5 
27.6 673' 
28.2 6.7 
25.4 13.3 
21.2 51.8 
15.5 61.7 
10.7 82i:3 
18.8 5'S'4:(] 
5. Antalya Csa 
36 53•N. 30 45'E. 
47 m .. 14 yrs, 
9,.9 279.2 
10.'7 191.6 
12.'7 '70.2 
16.1 34,.8 
20 .. 3 32.6 
24.8 19.4 
28.I 1::5 
27.8 1.'7 
24.6 19.9 
20 .. 2 50.4 
15.5 142.'7 
11.6 20'7-.'7 
Yr. 18.5 1n51.7 
Yr • 
9 .. Bodrum Gsa 
3 m. 
10,.9 
11,.4 
12.4 
16.2 
20.6 
25.1 
28.5 
27.!3 
24.3 
20.3 
16.~ 
12.7 
18.8 
6 yrs. 
245.9 
116.6 
'71.4 
70.8 
29,.8 
8.9 
o.2 
0.4 
3,.9 
2'7.5 
8'7.0 
208.6 
871 .. 6 
All station this page 
2. ilionGsa.x 
TG •. Rf' • IIml.. . . . . . 
38 4'5N30 32 t E. 
1019 .m. 14 yrs. 
3 • .Akhisar Gsa 4. Ankara Csa (:JQ 
38 53N 2'7 53..E. 39 58N 32 48 • E• 
99 m 
5.6 
. 7.8 
'7 yrs 
96 •. 5 
70 •. 1 
52.3 
53.5 
33.4 
12.0 
991 m. 
-0.7 
0._7 
5.0 
11 •. 2 
16.2 
20,.2 
23.,3 
23.6 
18.6 
13.6 
1'7 yrs. 
30,.'7 
29.0 
28.0 
35.4 
50.2 
25.8 
I4':0 
13.9 
16.7 
23.5 
31 •. 7 
46.8 
o •. 3 39.0 
2 .. 1 3'7.6 
5.5 39.4 
10.'7 45.3 
15~3 60.'7 
19 •. 1 36.0 
22.4 30,.8 
22.3 11.0 
17 •. 8 15.8 
13.3 25.6 
7 •. 3 34.9 
3.0 42.0 
1~ 418.1 
6.,Balikesir Gsa 
184 lll 
4,4 
5.8 
6.8 
l:t.? 
18.1 
21.9 
24.5 
24.0 
19.9 
16.1 
10.? 
5.9 
R:2 
6 yrs. 
105 •. ~ 
64.9 
50.1 
59.8 
53.6 
33.7 
12.0 
4.9 
25.4 
52 .. 0 
'76.0 
124.0 
661.8 
10. Bo1u Gsa 
40 ~31 3'7'E,. 
'728m. 
-0.3 
1.6 
4.5 
9~5 
13.9 
16.9 
19.7 
19.7 
15.8 
12.6 
6.4 
2.4 
10.2 
14 yrs. 
53.6 
44.4 
39.1 
53.5 
60.3 
52.9 
32,.1 
1'7.'7 
29.9 
33.7 
53.3 
52.'7 
523.2 
9.3 
·14.6 
19.6 
24.3 
27.1 
26.4 
22.3 
17.6 
11.'7 
3.'7 
6.9 
14.0 
39.0 
75.3 
'7.1 
I6.l 
144.1 
600,.8 
7. Beyog1u Gsa 
'tom 47 
4.8 
5.0 
7.5 
11.3 
16.1 
20.6 
22.9 
22.5 
19.6· 
16.4 
11 •. 4 
7.4 
13.8 
yrs. 
8'7.0 
69.0 
62.0 
42.0 
30.0 
34.0 
27:0 
42,.0 
52,.0 
64.0 
102.0 
122.0 
'733,.0 
11. Burdur <'.sa 
37 43'N. 30 16~E. 
l025m~ 5 yrs. · 
1.6. '73. 7 
4.1 46.0 
6.2 26.2 
11.4 41.~ 
16.6 48.9 
20.9 23.8 
"2'4:2 4,.5 
23.8 7.6 
19.6 12.0 
15!>1 30.3 
8.6 37.6 
3.8 55,.3 
13.0 40'7.2 
'7.4 
2.0 
11 • .8 345':7 
8. Beysehir Gsa 
37 38 'N 31 43 •.E •. 
1128 m. 8 yrs. 
o.o 72.2 
1.4 58.6 
4,.5 50.4 
10.3 48.7 
15.0 24.6 
18.9 15.3 
22.0 6,.'7 
22.4 5,.5 
1'7.2 37.2 
12.2 50.2 
6.7 4'7.1 
2.3 93.2 
11.1 509.'7 
12. Bursa <!sQ 
40 1m. 29 o4E. 
161 m. 14 yrs. 
5.1 78.4 
5.8 '74.6 
8.2 54.8 
13.0 5'7.6 
17.5 61 .. 1 
21.5 28.6 
24.2 49.6 
23.8 24.4 
19.9 42.6 
15.2 65.6 
10~5 '77.3 
6.5 86.4 
14.~ '701.0 
• 
• 
.All station on this 
page T.c. Rf. mm 
l3. CanakkaleCsa 
40 . 9 'N. 26 23~,E. 
45m· 12 yrs. ·· 
J. 5~5 80.2 
F. 6.5 79.1 
M. 7.9 62.8 
A. 12.3 42.4 
M. 17.1 27.0 
J. 21.7 25.0 
J. 24."7 6.'5' 
A. 24.4 6 8 8 
s. 20.5 28.5 
o. 16.6 45.6 
N. 11.9 82.1 
D~ 7.9 1ll.3 
Yr. IT;7 654.2 
l7. Erzincan Dsax 
39 . 44 '.N. :39 29.~:E. 
1l86m 10 yrs 
-4.2 26.0 
-l.8 30.9 
2~9 51.0 
9.6 67.7 
15.9 36.8 
19.5 32.4 
~ 17.7 
24.6Hx& 8.0 
19.7 15.0 
12.7 31.4 
6.3 37.2 
-1.4 27.0 
Yr. ID":? 381.1 
Yr • 
21. F1or:y:a Csa 
34 m. 
4.6 
5.8 
6.6 
11.0 
15.8 
20.1 
23.3 
23.3 
19.4 
15.9 
13.0 
7.2 
13.7 
7 yrs 
57.5 
56.8 
38.6 
. 47.7 
32.8 
32.6 
19.2 
24.9 
67.6 
83.2 
77.3 
109.7 
647.9 
Turkey 
14. Corum Cbx 
40 33*.N. 34 57,'.E. 
803m 14 yrs;. 
-1.2 30.6 
l.2 23.2 
4.9 26.6 
10.6 42.4 
1.5.4 55.2 
18.5 44.8 
21.6 16.1 
21.5 16.4 
17.4 17.1 
12.9 21.1 
6.9 32.'7 
1~5 44.3 
I'0';8 370.5 
l8.Erzurum. Dbx 
39 54'N 41 16 'N 
1892 m 
-8.'7 
-6.6 
-.3.3 
5.0 
11.0 
14.8 
19:0 
20.0 
15.2 
8.5 
1.9 
-4.8 
6.0 
14 yrs 
30.1 
38.4 
42.8 
63.8 
71.2 
52.3 
32.0 
24.5 
25.4 
51.3 
39.1 
29.5 
500.4 
22. Giresun Cf'a 
40 55 'N. · 38 23 1 E. 
21m. ~9 yrs. 
6.7 131.6 
6.6 112.9 
'7.5 108.6 
10.9 81.8 
15.6 51.0 
20.0 76.0 
22.8 96.8 
23.4 146.8 
20.0 147~7 
1'7.3 123.7 
12.9 183.1 
8.'7 135.4 
]_4.5 1402.6 
15.Difarbakir Csa16.Edirne Csa 
37 54.N. 40 14'E. 41 39'N. 26 34tE 
653m 
1.3 
4.0 
8.2 
14.0 
19.'7 
25.8 
3I:O 
30.7 
24.2 
1'7.4 
10.2 
4.2 
15.9 
14 yrs. 
65.7 
68 •. 4 
44.6 
58.8 
27.0 
7.0 
l~O 
.2 
43.5 
31.9 
62.4 
60.0 
472.5 
·4fZm. 
1"7 
3.6 
7.1 
12.6 
17.5 
21.7 
24.7 
23.8 
19.5 
15.0 
9.1 
3.8 
13.3 
14 yrs. 
46.2 
54.1 
41.1 
47.7 
37.9 
56.1 
36.1 
23.3 
41.6 
55.6 
62.5 
87.0 
589 •. 2 
BSCs(x} 
19.Eskisehir 20. Dortyo1 Cf'a 
39 46'N 30 3l'E. 36 51'N 36 l2'E. 
790m 14 yr~. ?Om 14 yrs. 
-0.4 37.5 10.7 120~1 
1.4 29;7 11.8 123.9 
4.8 22.3 14.0 120.2 
10.3 35.2 1'7.7 110.8 
14~9 49.6 22.0 68.4 
18.5 3'7.2 25.3 54.2 
21.5 16.7 27.0 32.4 
21.1 5.8 28.1 60.6 
16.8 18.3 26.2 81.4 
12.7 20.4 22.9 . ·96.6 
6.'7 37.3 17.7 85.8 
1.8 43.0 12.8 127.4 
10.9 307.0 19.7 1081.8 
23. Goztepe Csa 
41 O'N. 29 2',E.· 
40m .14 yrs •. 
5.3 62.8 
5.3 73.7 
7.2 44.7 
11.'7 35.7 
16.3 33.1 
20.5 26.5 
23.2 28.8 
23.3 22.8 
19.6 47.3 
16.3 '72.9 
11.6 75.5 
'7.5 89.0 
13.9 612.8 
2~. Hm--put Dax 
38 40'N. 39 20~E. 
1390m. 3-5 yrs. 
-5.7 65. 
-l~5 103 
2.9 152 
9.9 58 
14.9 46 
19.8 23 
25.3 0 
23.9 0 
20.1 4 
14.0 65 
5.7 24 
-2.0 121 
10.6 661 
• 
• 
T.O. Rf mm exc e:pt !5 and· Turkey 
33 which have T.F. Rf'.in. 
. . . ... 
25._Iskenderun Csa 26 •. Istanbu1 Csa 27.Izmir Gsa 28. Iz1ahiye Csa (AJ.exandretta} 41 ?52 1N. 28 04'E •. 38 27'N 27 15'E 
423:f't. 12-48 yrs. 3m .14 yrs._ 514m 6 yrs. 10 yrs. 
J. 11.2 81.7 42.6(F.) 3.43(in)8.3 ll5.1 4.2 240.9 
F. 12.6 89.5 40.4 2.72 8.9 96.4 7 •. o 114._6 
M. 14.7 66.8 46 •. 5 2.44 11.,2 63.5 9.7 93.7 
A. 18.1 53•1 53.0 1 •. 65 15.2 47.1 15.6 44.6 
M. 21.5 50.0 62.3 1.18 19.9 33.1 20.6 24.8 
J. 24.5 27.5 69.9 1.34 24.6 8.9 25.0 7 •. 9 
J. 28.7 """6.4 7"4:4 1.06 27.7 4:4 27.7 1.4 
A. 29.0 5.9 74.8 1.65 27.1 1.3 27.6 10.2 
s. 26.8 60.7 67.9 2.05 22.8 20.4 24 •. 5 8.0 
o. 23.7 77.5 62.6 2.52 18.7 62.2 19.2 73.0 
N. 18.0 79.2 54.3 4.02 14.0 '75.1 12.9 143.5 
115.3 46.8 4.80 9.9 112.4 7.5 140.3 D. 13.0 
Yr •. 20.2 '713.6 !5S.O(F} 28.86{in}17.4 639.9 16.7 902 •. 9 
29. Isparta Gsa 
3'7 45fN~ 36 33'E. 
1050m. 14 yrs. · 
1 .. 6 '78.2 
2.8 80.7 
5.9 52.9 
1.0.7 56.'7 
l5.4 50.0 
19.7 35.9 
23:"5 I'Q."rj 
23.2 15.3 
18 •. '7 18.0 
13.-'7 41.2 
s.o 52.0 
3 •. 5 so. '7 
Yr. 12.2 ''72:'4 
310. Kars Db:x: 
40 "5'61N 43 5 t ·E. 
1 750m 14 yrs. 
a11 9 23 3 
. •. .. 
-8.3 25.8 
-4.4 28 •. 8 
4.6 46.3 
10.'7 78.3 
13.7 66.1 
!7.4 6]..2 
18.1 46.6 
13.7 2'7.2 
7.7 35.0 
1.1 35.6 
-7.1 25.9 
4.6 500 •. 1 
33.Kepsut Csa 34. Kirsehir Gsa 
39 42,!,N. 28 09 1 E. 39 9 ~~N • !"54 10 t E. 
328:f't~ 3 yrs _ 970m. ]_4 yrs_ 
42.6F. 2.95 in. ~0~3 43.6 
36.1 3~35 1.5 34.7 
45.9 1.'72 5.1 32~0 
5'7.0 1.6'7 lO.B 36~5 
66.4 1.67 15.7 41.7 
7~.8 .89 19~4 28~7 
1'(6.6 • 53 23.3 '""""5":7 
78.3 .06 23~1 6 .. 0 
70.3 .81 18.1 11,7 
62.6 2.15 13.0 22.9 
55.6 2.83 -6 .• 7 34.6 
45.0 3.59 1.9 55.3 
Yr. 09:0 22.22 ~ 327:6' 
31.Kastamonu Cb:x:32.Kayseri BSCsax 
41 22 1N. 33 46 1 E. 38 43iN. 35 30'E 
BOOm .14 yrs. · 1055m- 11yrs. 
-1.9 24.2 -2.7 42.7 
0.7 25.4 0.3 34.6 
4.4 29.2 4.7 37.6 
9.6 47.6 l0.9 55.4 
15 •. 2 86.1 16 .. 0 48.2 
17.6 53.5 19.8 25.0 
20.8 34.5 23.2 8.6 
20.2 39.1 22.9 15.9 
16.0 27.4 18.1 13.9 
11.7 29.5 12.8 25.1 
5.3 33.4 6.5 36.1 
0.5 31.7 1.3 36.0 
10.0 365 •. 6 12 .. 1 . 379.1 
35. Kocaeli C:f'a 36.Kon:la Csa(:x:) 
37 51 1N32 30 1 E. 
77m. 11 yrs 1024m. 14 yrs. 
5.5 81.9 -0.5 36.0 
5.4 73.8 1.9 28.6 
7.3 55.9 5.5 26.8 
12.2 49.5 11.2 29.3 
17,2 56.4 1.6~0 39.9 
20.8 57.1 16.3 25.3 
23':"2 67,.4 23.4 6.4 
22.9 A3.4 23,3 4.4 
20,4 '79~8 18.4 12.6 
16.6 71.3 13.2 28.0 
11.7 73.8 6 .. 8 30.2 
7.4 103.5 1.6 36.·0 
1'4:2 813.8 11.4 303.5 
• 
• 
T.C. Rf. mm. 
J". 
F. 
M. 
A. 
M. 
J" • 
J". 
A. 
s. 
o. 
N. 
D~ 
Yr. 
37 .KutahY:a Gsb 
39 24*N 29 59 ',E. 
9'70 m 14 yrs 
O~l 68.2 
1.6 55.6 
4.9 39.9 
9.9 43.0 
14.3 56.4 
17~9 39.0 
20.6 2!';4 
19.0 16,.5 
16.0 20.8 
12.6 34.1 
'7.0 49.5 
2.2 69.8 
Io.5 514.2 
14- 4l.Merzifon Gbx 
20 yrs 40 59'N~ 35 28E. 
73Qm z0~0.m xix3r~. 
-1.7 ~ 23 
1.3 ~ 29 
4.7 ~ 43 
9.8 4'7 
14.9 62 
1'7.8 56 
mr:o I6 
20.0 15 
16.0 24 
12.3 30 
6.0 37 
2.0 28 
Yr. 10.3 410 
Turkey 
38.Luleburgaz Gsa 
41 24'N 27 20'E. 
?Om '7 yrs 
2.5 5'7.5 
3~3 54.0 
6.0 37.1 
11.5 45.9 
16~6 69.9 
20.7 38.6 
23.8 1'7.3 
23.5 10.2 
18.9 2'7.9 
14.6 53:8 
9.3 80.5 
4.7 69.5 
12.9 562.2 
42 .Mez ere Da 
38 38'N. 39 22•E. 
1080m '7 yrs • 
-6.1 36 
-1.3 51 
4.4 50 
u_.4 60 
15.9 67 
21.2 22 
25":0 2 
24.7 2 
19.3 'Y-7 
14.0 36 
6.8 59 
0.'7 51 
I"I3 '443" 
45~~e 0Sf4 
37 58'N. 34 
46. Rize Gfa 
42 1E.4l 2'.N 40 32'E. 
Yr. 
1239m 
-0.8 
1.4 
4.5 
11.0 
15,9 
19.'7 
23.0 
23.1 
18.3 
13.3 
6.3 
·1.6 
II:4 
9yrs 
52.8 
38.9 
33.3 
38.9 
4'7.2 
28.1 
5.4 
17.2 
18.'7 
35.7 
42.0 
41.8 
400.0 
65m _14 yrs 
'7.0 246.'7 
6.9 218.6 
8.0 186.7 
ll.4 98.5 
15.8 95.3 
19.5 146.4 
22.2 169.4 
22.6 241.'7 
19.8 28t\~5 
17.2 224.8 
12.9 313.2 
9.2 26'7.3 
!4:7 2493.1 
- ' .... 
39.Malatya Gsax 40.Manisa Gsa 
38 21'N. 38 l8'E.38 36'N. 2'7 26 1 E. 
9'7'7m 14 yrs. 61 m 14 yrs. 
-1,'7 39.1 6.5 96,.3 
0.5 49.6 7,.5 98.'7 
6.3 40.5 10.4 63.9 
12.6 51.0 15~0 64~0 
18~1 2'7.9 19.'7 40.9 
22.5 13.1 24.5 13.1 
26;3' -z:l) 2'7. 6 9.8 
26.'7 3.0 27~0 3.1 
21.8 8.3 22.'7 27.2 
15~5 34.2 18.1 61.6 
7.9 44.2 12.1 68.5 
1.1 36.9 '7.6 114.1 
13.1 356.4 16.6 661.2 
43.Mu~1a Csa 44.Nazi11i Gsa 
3'7 12 N. 28 25'E.3'7 53 1,N. 28 21'E. 
5.2. 302.9 
6,5 218.4 
8.4 131.1 
12.6 97.5 
17.4 37.6 
22.6 14.7 
26.1 9.0 
25.4 14.6 
21.4 15.'7 
16,.5 96.1l9 
10.8 157.3 
6.9 397.8 
'1.'5";0 1443. 5 
648m 9 yrs. 
4'7 .sam.sun Cfa 
90m.. 9 yrs. 
7.3 109.8 
9.1 93.7 
11.3 63.8 
15.7 46.'7 
20.4 35.5 
25.4 12.1 
28.4 2.1 
27.5 6.9 
23.2 11.1 
18.3 66.0 
ll.2 76.8 
8.6 143.4 
l'7.2 687.6 
~i::;=x 
48. Sarikamis 
41 l'7'N. 36 19'E. 40 20'N 43 39'E. 
23m 14 yrs BlOOm 9 yrs._ 
6.6 66.9 -9.9 29 
6.7 60.1 -6.6 38 
7.7 65.1 -3.6 44 
11,1 54.9 2.3 46 
15,.5 40.1 7.3 77 
. 19.8 '40.4 11.9 
__2Q_ 23:3 53 7 I5:'7 50 
" 23.5 30.9 16.1 M 
20.1 52.7 11.3 25 
17.1 56.3 5.5 42 
12.7 86.8 
-2.1 34 
8.9 83.'7 -5.4 34 
14.4 691.8 3.5 528 
• 
• 
T.C. ~~ mm except Turkey 
f'or stat. 51 
49.Sino~ Csa 
42 2'N 5 9'E. 
25m 6 yrs. 
• 50.Sivas I3Sbx 5l.Tarsus Csa 
36 ~6'N34 50'E. 
66 ft. 19 yrs. 
J". 6.6 67.3 
F. 6.3 47.9 
M. 6.1 39.7 
A. 9.7 43~9 
M. 14.3 34.6 
J". 19.3 23.0 
J". 22.9 34.9 
A. 23.3 31.5 
s. 19.7 86.0 
o. 16.9 65.9 
N. 12.5 96.8 
D. 8.7 9'7.3 
Yr. 13.9 668.8 
Yr. 
53.Ulukisla Csb 
37 32tN. 34 29 1 E. 
l430m. 6 yrs. 
-1.7 61.9 
-0.4 50.5 
1.6 41.8 
9.1 50.8 
J.4.5 36.5 
18.4 28.8 
21:4 ~ 
21.2 18.8 
15.9 12.7 
10.1 25.5 
5.6 43.3 
0.3 38.9 
9.7 4I5.T 
57~· Van Dsa(x} 
38 28'N. 43 20'E• 
-3.5 47.1 
-1.9 28.2 
0.9 59.9 
7.4 61.7 
13.8 39~9 
18.2 15.7 
22.6 ?:I 
22.8 2.9 
18.0 9.1 
ll.9 39.9 
5.7 57.1 
0 32.5 
Yr. -g;;'f 40I:T 
l804m 7 yrs • 
39 44'N 36 59'E. 
A 285m 
-4.9 
-2.6 
1.6 
8.2 
13.2 
16.2 
19.2 
19.9 
15.9 
11.1 
4.7 
0.9 
--s:-.4 
14 yrs. 
41.7 
37.'7 
43.3 
60 .• 0 
59.3 
30.8 
7:2 
5.2 
23.0 
35.8 
44.8 
45.0 
432.8 
54. Urfa Csa 
50.0F. 3.90in. 
54.,?. 3.19 . 
58.3 2.91 
66.6 1.,61 
73.9 2.24 
79.7 .51 
83.8 .28 
82.2 .16 
'79.7 .55 
71.2 1.46 
59.0 3.11 
54.3 4.09 
67 .8F •. 24.0lin. 
55.Usak Csa 
37 7~38 46 1 E. 38 40 1N.29 24'E. 
9l3m .12 yrs •. 5l5m. 
4.5 
7.1 
10.0 
15.6 
20.4 
27~9 
32.0 
31.4 
28.5 
20.3 
13.0 
'7.2 
18.2 
9 yrs. 
108.8 
70.8 
53.0 
43.4 
6~1 
1.1 
1.0 
O.l 
1.5 
18.0 
51.8 
?2.6 
428.2 
1.6 82.'7 
2.5 54.7 
5.2 54.6 
10.5 .39~4 
15.6 59.0 
20.1 20.5 
23.6 15.4 
23.5 13.5 
18.3 20.0 
il.7 39~8 
'7.6 56.8 
3.4 86.7 
12.0 543.1 
58. Vanikoy Csa 59.Yalova Cfa 
115 m. 
5.5 
4.? 
7.7 
11.3 
15.3 
m 
22.4 
22.4 
19.5 
15.5 
12.2 
7.6 
JK8 
19 yrs. 
82.2 
5'7.2 
43.2 
63.5 
40.0 
38.5 
31.8 
42~6 
46.1 
73.8 
96.2 
108.1 
696.2 
40 39'N 29 l?'E. 
2m 8 yrs. 
6.1 90.9 
6.3 71.9 
7.8 51.4 
11.7 49.4 
16.6 45.7 
Aug. 20.4 43.'4 
22.922.9 36.0 
19.5 34.8 
16.8 5i.7 
12.0 70.6 
7.5 91.7 
lll.3 
14,2 749.8 
52. Trabzon Cfa 
4l O'N. 39 43'E. 
108m 
7.0 
6.7 
7.5 
11.2 
l.5.6 
19.? 
22.6 
23.2 
20.0 
17.3 
12.9 
8.8 
14.4 
11 yr$. 
84.5 
'74.0 
68.4 
64.4 
47.8 
51.1 
50.3 
51.3 
76.4 
102.6 
121.7 
87.2 
879.? 
56. Uskudar Gf'a 
18m 22 
4.4 
4.5 
7•2 
10.8 
15.6 . 
20.0 
22.9 
22.9 
19.4 
15.6 
10.8 
7.0 
13.4 
yrs:,· 
az:'<fJ 
63.,0 
81.0 
37.0 
3!5.0 
43.0 
30.0 
44.0 
59.0 
68.0 
93.0 
101.0 
736.0 
60.Zonguldak Gf'b 
41 27'N. 31 37'E. 
42 m 5 yrs •. 
5.4 141.3 
5.9 71.2 
6.0 83.9 
10.3 97.!9 
15.2 55.5 
19.1 '36.2 
21.5 42.9 
20.9 98.1 
17.5 102.2 
15.3 12?.5 
10.6 163.8 
7.3 174.5 
12.9 1194.4 
• 
:t. Chios Gsa 
38 23 'N'. 26 09 '.E. 
:.1:- 19 yrs. _ 
T~F. R:t. i:l'l., 
50;6 5.46 
49.,7 4.72 
54.6 2.44 
60.5 1.80 
68.6 .61 
75.8 .25 
8I:'S' .os 
81.3 .02 
74/2 1.24 
67.:S6 1~53 
60.9 3.1? 
53.4 5~80 
Yr.~ 27.12 
4. Myti1ime Gsa 
39 06 1N26 33 t E. 
13 :ft. 
T.F. 
50.0 
50.8 
55.3 
60.0 
68.6 
76.0 
. 82.6 
80.8 
74.6 
67 .. 4 
57.9 
n.52.2 
Yr.6'4,'7 
4 yrs 
R:t. in. 
4.57 
4.84 
3,.53 
1.38 
1.04 
.34 
--:-oe 
.18 
.39 
3.04 
7.07 
7~72 
-34.1'6 
7. Samos Csa 
37 M'N. 27 01' 
4 yrs. 
T.F. R:t in. 
48.6 5.43 
51.3 5.51 
51.6 4.56 
59.2 1.14 
67.6 ~98 
73.8 .19 
78.8 -o 
78.1 .11 
72.5 .10 
66.9 1.92 
59.0 5.43 
52.5 7<.75 
Yr.~ 3~ 
.AEGEAN ISLANDS 
fj. Leros Gsa 
T.F. 
52.7 
52.3 
56 •. 5 
61.5 
69.3 
75.7 
79.7 
79:3 
74~8 
69.4 
62.1 
58.1 
65.95 
Rf. in. 
8.63 
5.41 
3.61 
.65 
;51. 
~ .20 
0 
0 
.09 
1.82 
2.81 
7,.79 
31.52 
5. Naxos Gsa 
37 06'N~ 25 23tE. 
16 :tt. 5 yrs. 
T.F. R:t. in. 
55.0 2 .• 84 
55.0 2~52 
5?.0 1.46 
62 .. 0 .91 
68.0 .78 
'74.5 .12 
. T'T:5 :o.r 
77.5 .oa 
74.0 •. 39 
69.0 1.04 
62.0 2.01 
57.0 2.87 
65.7 15.1 
a. Thera Gsa 
36 25'N. 25 30'E. 
745 ft. 
T.F •. 
51.0 
53.0 
55.0 
60.0 
65.0 
72.0 
76.5 
76~5 
72.0 
67.0 
59.0 
54.0 
63.4 
R:t. in. 
2.56 
1.73 
1.38 
.83 
.75 
.04 
.04 
0 
.43 
.91 
2.52 
3.03 
14.22 
3.,_ Limnos Gsa 
39 53'N. 25 04'E. 
30 ft~ 4 yr~, 
T.F. Rf. in. 
49.5 4.15 
49.6 2.59 
52.3 3.56 
58.4 1.54 
65.4 1.14 
72.6 0.35 
79._7 1.53 
78.6 o.43 
71.8 1.34 
64.2 3.64 
56.4 2.98 
50.5 4.21 
62.4 27 .. 46 
6. Rhodes Gsa 
36 23'N. 28 07 1 E. 
134 :tt. 6 
T.F. 
54.1 
54.1 
57.6 
61.9 
68.5 
73.6 
'78.3 
79.0 
no 
Data 
58.6 
65.1 
yrs •. 
Rf. in. 
6.50 
3.66 
2.90 
1~66 
.07 
0 
--o 
0 
no 
data 
-7.00 
n:-79 
9. Syros Gsa 
37 27'N. 24 56'E. 
1073 4-54 
T.F. Rf. in. 
52.0 3.86 
54.0 2.60 
54.0 2.32 
56.0 1.10 
62.0 .94 
77.0 .35 
81.0 .20 
80.0 .51 
75.0 .83 
69.,0 1.82 
61.0 2.81 
56.0 3.54 
64.8 20.,88 
~· 
1. Acheritou BSCsa 
35 2i.N. 33 53'E. 
23. 9m 23 yrs . 
T.O. 
10.5 
10.6 
13.2 
16.5 
20.4 
25.0 
27:6 
27.? 
25.3 
21.4 
16.8 
12.2 
w.o 
Rf' ~ lliDl 
?4 
56 
31 
21 
18 
6 
0 
1 
2 
23 
43 
87 
362 
4. Larnaca Csa 
34 55'N. 33 37'E. 
10.? m. 28 yrs .. · 
T. C. rf. nnn 
11.4 106 
11.? 71 
14.3 42 
17.6 20 
21.6 16 
25.3 ? 
27.8 1 
28.2 1 
26.3 ? 
22.6 28 
18.0 5~ 
13.5 122 
~ 4'im 
?. Paphos Gsa 
34 46,N. 32 25'E. 
74.1 m 28 yrs. 
T.c. 
11~8 
12.0 
13.9 
l6.4 
20.4 
23.8 
26.1 
26~3 
24.8 
22.1 
17.9 
14.0 
Y r.19.l 
Rf'. lliDl 
106 
94 
47 
22 
19 
5 
0 
0 
4 
23 
61 
11'7 
498 
Cyprus 
2. Famagosta csa 
35 ?'N. 33 5?~E. 
22.8 m. 28 yrs . 
TCZ~ 
11.7 . 91 
12~1 69 
14.5 37 
17~9 22 
21.9 14 
25.8 6 
28.3" 1 
28~8 l 
26~4 6 
22.? 30 
18.1 53 
13.8 111 
2o.2 441 
-5<\ Limasso1 Csa 
34 41N. 3~ 3'E. 
16.8 m. 22 yrs 
T.C. 
11.9 
11.6 
15.6 
],.6.1 
19 .. 8 
23.6 
26.0 
26.2 
24.7 
21.8 
18.1 
13.8 
'1'8.9 
R:r. lliDl 
loll 
83 
43 
22 
13 
e 
0 
0 
3 
2'7 
48 
11'7 
469 
8. Troodos Csb 
TF. 
44 
48 
51 
57 
60 
66 
70 
69 
65 
59 
52 
46 
57.3 
R:r. In. 
6.4 
5.1 
4.4 
3.1 
2.4 
1.0 
-o 
0 
0.5 
4.3 
6~7 
8.5 
41.4 
- . 
3. IcyrBnia Gsa 
35 2l'N. 33 19'E. 
13.'7 m 28 yrs. 
T.c. Rf' .. m 
12.1 11? 
12.4 110 
15.0 45 
18.1 19 
22.1 17 
26.1 4 
28.8 0 
29.1 0 
26.8 6 
23.2 24 
18.4 64 
13.9 137 
20.5 543 
6~ Nicosia Gsa 
35 9'N. 33 22'E. 
159.1 m. 28 yrs. 
T.C. Rf. mm.. 
9.8 80 
10.1 61 
12.'7 33 
16.6 20 
21.2 28 
25.4 8 28.4 . l 
28 .. 2 1 
25.4 8 
21..2 20 
16.4 43 
11.8 ?6 
18.9 3?9 
• 
• 
1. Acre Osa 
32 55'N 35 5'E• 
?16m. 8 yrs. 
Palestine 
Csa 
2.Ajeleth-Hashahar 
33 N. 35 37'E• 
-920m. 7-10 yrs~ 
T.C. Rf.~. T.C. Rf'. mm 
12.0 144.3 
11~8 73.2 
15.0 64.9 
J". 13.3 2?6.8 
F. 13.7 163.9 
M. 15.3 131.6 
A. 17.7 84.3 
M. 20~7 7-.4 
J. 23.3 0 
J. ~ a 
A. 26.3 0 
s. 24.9 0 
o. 22.7 21.4 
N. 19.3 100.4 
D~ 15.0 129.1 
Yr. 19.8 904.9 
4.Beisan BSCsa 
32 30'N. 35 30'E. 
-387ft. 10 yrs. 
T.F •. Rf'~ in. 
56.0 3.1 
58 •. 0 2.8 
63.0 .7 
69.0 .4 
?6.0 .2 
81.0 0 
tffi";() (j 
87.0 0 
82.0 0 
79 .. 0 .7 
70.0 1.2 
59.0 1.4· 
Yr. 72.0 10;5 
7. Carmel Csa 
32 47 1'N• 35 'E. 
974 f't. 10 yrs. 
T.F. Rf'. in. 
51.0 6.8 
55.0 4.]_ 
57.0 2.2 
62.0 .9 
69.0 .4 
71 •. 0 0 
75:0 -a 
• 76.0 0 
75.0 0 
71.0 .8. 
63.0 5.1 
56.0' 6.1 
65:0 26.4 
19.2 21.0 
23-.3 13.7 
26.6 0 
28.2 -o 
28.7 0 
26.5 0 
24.4 16.0 
19 .. 2 88.4 
13.9 75.9 
20.8 49'7.4 
5. Beit J"imal BSCsa 
31 43 1 N. 34 59'E. 
320m 
T.O. 
11.6 
ll.6 
14 • .8 
17.8 
21.8 
23.9 
25.3 
25 .. 8 
24.5 
22.5 
19.0 
14.0 
1:9.4 
15 yrs~ 
Rf' • :mm.. 
101 
102 
21 
22 
l 
0 
---o 
0 
0 
8 
44 
73 
372 
8. nan Csa 
33 I5TN. 35 38'E .. 
170m. 6 yrs. 
T.C. Rf\ mm 
11.5 234.8 
12 .. 8 82.7 
14.3 90.9 
18~2 31.0 
23.7 12 .. 6 
26.4 .2 
27.6 0 
27.9 0 
26.2 .3 
24.0 24.2 
18.7 92~8 
13.0 119:.6 
20.4 689.1 
3.Beersheoa BWCsa 
31 ~4'N. 34 48'E. 
286m. _ 14 yrs. 
T.C. Rf. mm •. 
12~0 49 
12 •. 4 56 
15~6 18 
18 .. 9 10 
22.6 3 
24.9 0 
26.2 0 
26.4 0 
24.8 0 
22.6 2 
18.9 21 
14.2 40 
20.0 199 
6. Beth-.Alfa Csa · 
32 311N 38 26'E. 
-80m 
T.C. 
13.3 
12.2 
15.2 
18.4 
25.3 
29.0 
29.0 
~ 
30.6 
27.6 
25.2 
20.1 
14~5 
21.'7 
5-lO.yrs. 
Rf'. llllll 
141.6 
67.6 
55 •. 5 
13.0 
4~8 
0 
--0 
0 
.3 
23.9 
91.6 
81.6 
479.9 
9.Dead Sea tn.) BWCsa 
31 49'N 35 30'E. 
~390M. 10-17 yrs. 
T.(}. Rf. mm 
15.2 22.9 
15 •. 9 14.0 
18 .. 8 1'7.4 
22"8 5.8 
2'7.0 1.8 
29.4 0 
30.9 --o 
31.3 0 
29.0 0 
25.9 1.6 
21 •. 2 24 •. 9 
16.3 19.2 
23.6 107.6 
• 
• 
10. Dead Sea {s.} 
31 7 1N. 35 26'E. 
-390m. 10 yrs. 
T.C. Rf. rom 
J". 16.0 12.6 
F. 17.1 7.5 
M.. 20.0 12.0 
A. 22.8 3.1 
M. 29.0 1.7 
J". 32.4 0 
J. '33."6 -a 
A. 34.3 0 
s. 32.0 0 
o.. 28.6 8.0 
N. 22.6 4.6 
D. 16.9 10.5 
Yr. 20:4 60.0 
13. Gaza BSCsa 
Yr. 
31 30'N 34 2?'E~ 
48.3m. 14 yrs. 
T.C. 
13~0 
13.3 
15.5 
18.0 
21.2 
23.4 
25.0 
25.6 
24.6 
22.4 
19.4 
15.0 
19.7 
Rf' • nrrn 
91 
8? 
1? 
17 
2 
0 
0 
0 
0 
8 
35 
91 
34S 
16. Hebron Csa 
31 32 'n 55 7 '.E; 
2900 ft. 18 yrs. 
T.F. Rf. in. 
45.0 6.2 
48.0 4.6 
51.0 3.4 
58.0 2.0 
66.0 .3 
69.0 .1 
72:0 -o 
?3.0 0 
71.0 .1 
67.0 .5 
57.0 2.1 
49.0 5 .. 1 
Yr ; '6'0:0 24:'3 
Palestine 
BWCsa ll.. Deganiya BSGsa 
32 41 1N. 35 34'E. 
-649 ft. 7 yrs. 
T.F. Rf •. :rnni 
56.1 3 •. 5 
58.ffi% 3.? 
62.2 1.3 
69.6 • ? 
76.6 .7 
82.4 .2 ' 
85.3 --o 
86.4 0 
82.2 .1 
79.3 .6 
68.7 1.? 
60.1 4.6 
?2.3 17.1 
14. Geva Csa 
20m 7-J.O yrs .. 
T.C. Rf. IIIBl 
12.1 140.9 
13.3 ?2.8 
15.2 55.8 
20 •. 9 14"5 
24.1 5.0 
25.9 0 
26.9 ·-o 
28.8 0 
26.2 .2 
2.~ •. 9 25.8 
19.5 71.? 
14.1. 81.7 
2'I:O 468~2 
17. Jenin Csa 
32 27tN. 35 18'E. 
160ni .14 yrs. _ · 
T. C • Rf:. Iill1.1 
10 •. 6 130 
11.3 136 
14.3 28 
17.5 31 
22.3 2 
25.0 0 
26.7 0 
27.2 0 
26.1 0 
23.3 8 
18.5 43 
12 •• ?· 10!3 
19.6 48T 
12. Ein Gev BSCsa 
32 49'N 35 39'E. 
-656 ft. 3 yrs. 
T.F. R:r. in. 
58.5 ·5.3 
56.3 2.2 
59.9 1.8 
70.5 .6 
?4.7 .1 
79.5 0 
84.0 -a 
83 .. 8 0 
84.0 0 
79.5 .9 
67.8 1.1 
6@:1.9 1.5 
7-1.7 13.5 
15 •. Haifa Csa 
32 48 'n 34 59 'E. 
15.8 m 
T.C. 
13.8 
14.5 
16.8 
19.4 
23.1 
25.6 
27.5 
28 .• 4 
27.4 
24.6 
20.8 
15.6 
2!.5 
14 yrs. 
Rf. rnm 
181 
144 
24 
18 
3 
1 
--r 
0 
0 
13 
69 
171 
625 
• 
Palestine 
1.8 •. J'ericho BWCsa 
31 5l1N. 35 2?'E. 
-250m. 14 yrs •. 
T.C. Rf'. mm 
J'. 13~8 33 
F. 14 •. 8 32 
M. 18.5 5 
A. 22.,0 9 
M. 26.8 3 
J'. 29.6 0 
J'. 31.2 0 
A. 31.2 0 
s. 29.6 0 
o. 26.4 2 
N. 21.? 11 
D~ 15.8 30 
Yr. 23.4 125 
21.~ar Tabor Csa 
32 41'n 35 26'E. 
150m Rf. mm_ 
T.C. 10 yrs. 
ll.9 149.8 
l3.3 90.8 
14.1 50.? 
18.l 16.8 
23.9 2.? 
24.? .6 
2'7:1) 0 
2?.4 0 
26.1 •. 3 
23.4 ?.,9 
18.8 69~.3 
13.? 104.1 
Yr. 20.2 493~0 
24. Mrnshami!a BSGsa(x) 
32 49 n. 35 3'E. _ . 
??1 ft. 10 yrs. 
T.F. Rf'. in. 
55.0 3.6 
58.,0 3.8 
62.0 4.0 
69.0 2.8 
?8.0 .7. 
83.0 .• 2 
m:o --o 
89.0 0 
84.0 0 
~8.o o 
67.0 .2 
59.0 2.1 
Yr. 1'f2':cr l 'l.'3 
19. Jerusalem Gsa 
31 47'N. 35 l3'E. 
75.?m. 
T.C.-_ 
8.6 
8.8 
13.0 
16.1 
20.4 
22.6 
~ 
24.2 
23.0 
20.6 
16.4 
11.0 
1?.4 
27 yrs. 
Rf. mm 
104 
135 
29 
25 
3 
0 
--o 
0 
1 
6 
31 
74 
408 
22. Kinnereth BSCsa 
32 431N. 35 32 'E. 
-160m. 10-20 yrs. 
T.C. Ri'. mm 
14.0 93.1, 
14.8 94.7 
17.6 49.5 
16.6 43.8 
26.1 25.0: 
28.5 .8 
30.8 --o 
30.9 0 
28.8 0 
26.2 2 •. 2 
20.7 28.4 
16.3 ?4.8 
22.6 4I'2:3 
25. Merhavia Gsa 
32 36 t N. 35 19 1 E. 
295 f't. 10~11. vrs. 
T. C • Rf'. lTilll 
13.? 118.9 
13.3 99.5 
l4 .. 7 31.6 
18 • .9 l3.6 
23.0 2.8 
25.2 .6 
26.9 0 
27.2 0 
25.8 1.0 
23.8 14.,7 
18.3 68.6 
13.7 82.9 
20.4 434":2 
20.,Kfar Gi1eady Gsa 
33 1.5 1N, 35 35 1E. 
1050 f't~ 10-21 yrs .. 
T. C • Rf. mm 
9.-0 270.2 
l0.3 135.2 
12~4 10S.8 
16.5 40 •. 3 
21.2 l5.7 
23.4 .9 
24.4 0 
25.,0 0 
22.8 ~ 
20~9 .2 
15.9 33 •. 8 
ll.l 119.5 
17.? 129.0 
853.,6 
23. Latrun Osa 
31 50'N 34 59'E. 
6561't. 11-yrs. 
T.F. Rf'. ·in• 
54.0 6.5 
57.0 3.3 
60.!) 2.8 
67 .o 1.3 
?4.0 .3 
?7.0 .1 
80.0 ---o 
82.0 0 
?9.0 .l 
75.0 .9 
67.0 2.4 
59.0 5.2 
69.otiii' 22.8 
26. Mikve Yisrael Csa 
32 2'N 34 47'E. 
40m -
T.F. 
54.1 
54.1 
57.6 
63.0 
69.1 
73.4 
??.5 
?8.4 
?6.1 
72.1 
65.5 
57.4 
66.5 
8 yrs •.. 
Rf'. in. 
5.4 
3.6 
.7 
.6 
.1 
0 
-a 
0 
.4 
1.1 
2.? 
5.8 
20":4 
• 
• 
J". 
F. 
M. 
.A • 
M. 
J. 
J. 
A. 
s. 
o. 
N. 
D. 
Yr. 
Yr. 
Aug. 
30.4 
Palestine 
2~. Nahalal Gsa 
32 42'N. 35 l2E. 
lOOm 7-10 yrs. 
T.G .. Rf'. mm 
12.7 165.4 
13.4 89.0 
14 •. 8 61.3 
18.3 14.2 
21.0 4.5 
23.0 0 
2'5:"17 ---o 
26.4 0 
25.5 0 
23.6 20 •. 4 
1'7.5 113.8 
13.9 140.'7 
w.? 609.3 
30. Saf'ed Csa 
32 58fN. 35 30'E. 
840m 10-13 yrs. 
T.C. 
'7.2 
9.2 
11.2 
17.3 
22.1 
24.6 
23.6 
24.4 
23.2 
20 .. 8 
15.3 
~~:2 
R:f. Imil. 
173.2 
215.2 
145.3 
46.3 
10.8 
.5 
0 
0 
3 •. 8 
12.9 
70.5 
158.3 
'736.8 
33. Tirath Zvi BSGsa 
32 23 1N~ 35 32'E. 
-220m. 
T.O. 
13.1 
13.6 
]:5.4 
20.'7 
25.? 
2'7.5 
30:"4 
28.6 
25.6 
19.3 
15.1 
2"2:I 
6-7 Yr._. 
Rf'. mm 
82.9 
50.8 
46.7 
12 •. 2 
6.7 
0 
--a 
0 
0 
13,.Q 
67.3 
62.8 
343.1 
63.0 
Nov. 
28. Nazareth Gsa. 
32 42'N. 35 l7'E. 
1608~t. 15 yrs. 
T.F. Rf'. in. 
49.0 6.3 
54.0 4.6 
56.0 3.'7 
63.0 1.0 
68.0 .2 
74.0 0 
78.0 -o 
79.0 0 
77.0 0 
75.0 •. 8 
65.0 3.4 
54.0 7.1 
66.0 27.1 
3.9!. Te1aviv Csa 
32 5 'N. 34 47 'E., 
20m 5-10 yrs. 
T.C. 
13.8 
14.6 
17.0 
19.3 
21..6 
. 23.5 
26.7 
27.'1 
26.1 
23.5 
19.3 
15.0 
'20:7 
Rf'. mm 
150.9 
56.6 
52.3 
11.6 
3.2 
0 
---a 
0 
1.9 
40.,4 
23'1.2 
120.4 
674.5 
34. Wi1hemia Gsa 
32 3 1N. 34 55'E. 
131 :rt. 10 yrs. 
T.F. tf. mm .. 
53.0 4.2 
56.0 3.1. 
59,.0 2.4 
66.0 1 .. 0 
70,.0 •. 1 
76.0 0 
so.o --o 
80.0 0 
78.0 
73 •. 0 
58~0 
68.0 
.1 
.8 
2.6 
5~1 
19.4 
29.Pardess-Hanah Csa 
32 28~N. 34 57'E. 
50 m.. 8-10 yrs. 
T.G. R:r. nnn 
12.8 188.3 
12.9 82.8 
15.1 54.5 
18.9 10•8 
22.0 3.6 
23.7 0 
25.1 ----o 
25.8 0 
24.8 1.5 
23.6 29.2 
19.2 134.1 
15.4 136.8 
19.9 641.·6 
32. Tiberias Gsa 
32 47'N. 35 32'E. 
-653~, 15 yrs •.. 
T.F. 15 yrs. 
56 •. 0 4·. 7 
58.0 3.2 
63.0 2.6 
69.0 1.1 
77.0 .2 
84.0 0 
87.0 --o 
88.0 0 
84.0 .1 
80.0 .8 
70.0 2.9 
61.0 5.1 
73.0 20.2 
Gsa 
35. Yessud Hamaala 
33 3 1 N. 35 37 ' E. 
16 :rt. 8 yrs. 
T.F. Rf'. in. 
51.6 3. 9 
53.1 3.8 
5'7.0 1.0 
64.2 1.1 
72.9 .4 
75.0 ---§ 
79.9 
80.8 0 
77.5 .6 
.6 73.6 
64.2 3 •. 1 
55.2 4 •. 4 
66.7 18.3 
TR.AN"S;rORD.AN 
I. .AJ:rrman BSCsa 2 •. ~sar .A.Srag BWCsa 3 • ~sar el Burqu 
BWCsa 
31 57 'N. 35 5'7'E• 32 l5t 37 5' 32 30'N. 38 l0 1 E. 
2548 :ft. 15 yrs. 2624 f't. 4 yrs. 2635 f't. 4 yrs. 
T.f. Rf. in. T .. F. Rf. in. T.F. Rf. in. 
J. 48.8 2.5 47.0 .6 47 .2 
• 
F. 49.1 3.3 50.0 ~8 51 .2 
N:. 56 •. 7 .8 59.0 .3 56 .5 
A. 60 •. 3 .8 68.0 .3 65 .3 
M. 74.3 .1 '75.,0 .2 73 .3 
J. 1!8.0 0 82.0 0 78 0 
J. rrrr:o -a 85";0 0 82 0 
A. 79.8 0 87.0 0 84 .1 
s. '75.0 0 '76.0 0 '76 0 
o. '70.4 .1 '70.0 .l 70 .2 
M. 56.2 1.3 59.0 .6 59 .4 
D~ 52.0 1.6 50.0 .7 50 .6 
Yr •. 64:8 I0:""5' 67.0 375 66 2.8 
• 
• 
• 
1. Alel?;po Csa 
36 14'N. 3'7 08 1.E. 
1~280 ft.. 4-6.yrs 
T.F. Rf' .. in. 
40 •. 7 2.64 
46.1 3._42 
53.8 1 •. 54 
61.5 1.26 
69.9 .35 
~ '7? •. 7 .oe 
83.1 ~ 
83.8 0 
?5 •. 5 0 
6'7.'7 • '71 
56.3 .8'7 
45.0 3 •. 50 
Yr •. m 14.3? 
4. Hassetche csa 
36 30*N. 
320 m.. 
T.C. 
6.2 
8.9 
11.6 
18.5 
22.0 
28.3 
33.T 
32.5 
2'7.3 
21.4 
13.6 
8.8 
Yr.I9.4 
40 45tE. 
5-6 yrs. 
R:t'., mm 
541.3 
58.3 
13.2 
2?.8 
10.0 
2.0 
---o 
0 
.5 
9 •. 3 
75.0 
26.5 
'762.1 
7. PaJ.myre BWCsa 
34 32'N. 38 14 1 E. 
?20 m. 
T~O. 
'7 •. 2 
9.4 
1.3.1 
18.6 
24.1 
26.7 
2t3.9 
29.6 
26.4 
21.2 
15.0 
8.7 
19.1 
4-10 yrs. 
R:t'. rmn 
22.2 
1?.4 
8.0 
11.4 
5.2 
0 
---o 
0 
0 
3.5 
16 •. 9 
18.0 
102.6 
SYRIA 
2. Damascus BSCsa 
33 30'N 
?20 m. 
36 20tE., 
5-10 yrs •. 
R:t' • rmn. 
52.2 
31.4 
T.C. 
7 •. o 
8.4 
12._3 
16 •. 7 
21.3 
24.4 
'25":1:" 
26.9 
24.0 
18.8 
14.0 
9.0 
17.3 
21.2 
8 .. 8 
2.,'7 
0 
-a 
'b 
0 
11.1 
32.9 
3fl.4 
19'7.7 
5. ~Gsa 
34 45'N. 36 45•E. 
550 m. 
T.C. 
7.5 
8.,0 
9.9 
15.5 
20 •. 0 
22.7 
25.2 
25.6 
23.8 
20 •. 5 
13.8 
9.0 
16.8 
5-9 yrs 
R:t'. rnm 
100 .. 3 
'74 •. 0 
29.? 
21.4 
2.9 
0 
-o-
o 
0 
11.9 
35.2 
61.7 
33?.1 
Haleb 
~,. J" erablus 
c~· 
3 •. Der-e-zor BWGsa 
35 20'N. 39 15E. 
213 m. 4-10 yrs. 
T.C. R:r. rmn 
6~8 30 •. '7 
9 •. 4 22.6 
13.3 '7.2 
19.3 21 •. 0 
19.9 1.8 
29.0 0 
32 •. 9 -o 
32.0 0 
2'7.'7 0 
22.1 3.4 
14.5 3.5 
8.'7 24.7 
19.6 114 •. 9 
6. Latakia Gsa 
'70 m. 
T.c. 
8.9 
11.3 
14.2 
17.,3 
20.9 
23.5 
25.8 
2'7.1 
25.0 
23.0 
17.6 
13.2 
19.0 
10. 
8-15 yrs. 
R:r mm 
141 •. 4 
141.9 
6'7.9 
36.,5 
30.7 
8.0 
---a 
0 
13.2 
43.0 
124.5 
141 •. 8 
'748.9 
T2 8.36 15tN 
37 8•.E. 
380m~ 5 
T~C. 
5.8 
~§ 50N .; 38 E •. 
~OOm. 9 yrs. 
34 22~N.3'7 40'E. 
?20 m.. 5 yrs. 
8.7 
10.0 
16 •. 3 
20.9 
25.3 
28.3 
28.1 
24.1 
19.4 
13 .. 0 
7.? 
1'7 .. 3 
· T.c. 
4 •. 8 
?.,8 
11.5 
16.9 
21.8 
24.;0 
m:o 
31.1 
26.3 
18.8 
12.9 
nr.rr 
T~C. 
7.6 
10.0 
12.9 
19.'7 
24.1 
28.0 
30.7 
31.3 
27.9 
22.5 
14.5 
--g:g 
19.9 
• 
• 
1. Beirut Csa 
33 54'N. 35 28'E. 
121 f't. · 7-62 yrs. 
T. C. Rf'. rmn 
J. 13.6 190.7 
F. 13~8 172.,9 
M. 15.1 57.3 
A. 17.8 43.6 
M. 20.7 8.0 
J. 23.6 4.3 
J. 26.1 ~ 
A. 26.8 0 
s. 25.7 4.8 
o. 23.0 50.4 
N. 18.8 97.2 
D. 15.2 182.6 
Yr. 20.0 818.1 
~. Jezine Csb:x 
33 34 1N. 35 34'E. 
1000m. 10 yrs •. 
T. c. Rf'. mm 
7.5 223.0 
8.9 251.1 
11.4 324.2 
15.2 134.3 
18.2 114.3 
21.3 15.9 
20.5 '7.3 
21.8 0 
20.2 0 
~ 4.3 
~ 30.4 
18.5 147.9 
13.8 
9.4 
15 •. 6 1252.7 
7 •. T.ri;po1i Gsa 
1 m 8-15 yrs. 
T.O. 
11.4 
12.8 
15.2 
17.7 
21 •. ~ 
23.3 
2b";V 
26.5 
25.2 
27.9 
18.6 
14 •. 6 
\20.0 
Rf' • nnn 
182.0 
210.9 
162.4 
103.0 
~ 61.4 
9.4 
0 
0 
0 
13.6 
?6.4 
151.9 
9?1.0 
LEBANON 
2. Cedars Csb 
34 16 'N • 36 02 t.E. 
6,332 _f't. 24 yrs. · 
T~F.. Rf'. in. . 
30.3 12.54 
32 •. 8· 4.33 
32.1 4.80 
43.4 .41 
52.8 .64 
56.8 . 0 
62.8 --:-em 
62.5 .o4 
59.3 0 
50 •. 9 2.72 
45.2 2.20 
40.6 3.21 
47:5 30.92 
5. Ksara Gsa 
33 49 ' N ~ 35 35 '.E. 
3~018 _ f't~. 11-25 ~yrs. 
T~F.. Rf'. in. 
42.4 5.60. 
44.5 6.03 
50.4 2.04 
57.6 1.96 
64.8 .40 
70.2 .11 
74.1 .04 
75.6 .05 0 
71.2 .74 • 4 
65.1 2~.69 
55.3 4.91 
46.5 
59.8 24;6!' 
. - - - . 
3. El Kereije Gsa 
33 49'N. 35 40'E. 
1015 m. · 4..,23 · 
. . 
T.c. 
5.0 
oil 
8 •. 3 
13-.2 
16 •. 8 
20.1 
22.1 
22t3 
20.? 
17.7 
11.9 
&7.9 
13.6 
6. Rayak 
33 50 1N. 
920 m. 
T~O~ 
5.3 
6.6 
9.2 
13.0 
17.1 
20.1 
22.2 
22.7 
21 •. 0 
17.5 
12.0 
7.1 
14.5 
Rf'. mm. 
327 
294 
21? 
126 
51 
8 
-o 
0 
15 
64 
186 
317 
1605 
Csa 
35 57 'E. 
10 yrs.-
Rf'. mm. 
175.8 
124.2 
72.2 
31.8 
10.7 
.7 
0 
0 
1.4 
25.0 
78.j3 
129.0 
649.1 
• 
• 
L.: Batum Gfa 
41 40 'N. 41 58.~. E. 
5 m. 26-28 yrs~ 
T.C. Rf'. mm 
J". 6.1 260 
F. 6.6 179 
.M. 8.1 148 
A.11.2 124 
. M.15.7 84 
J.20.2 166 
J'.~ 172 
A.23.2 232 
8.19.9 311 
0.16 •. 6 241 
N.11.8 323 
D. 9.0 260 
Yr. I4::'5' 2500 
4. Poti Cfa 
42 8 1N. 41 36'E. 
10m. 21-22 yrs. 
T • C • Rf •. nn:n 
5.1 128 
6.0 92 
9.0 84 
12.2 77 
16.7 55 
20.3 141 
22.9 I'52 
23.7 242 
20.5 209 
16.9 139 
12.4 135 
8.4 132 
Yr. IT:'5' 1'5t36 
a. Gandscha 
40 4l'N. 46 21'~. 
1450 ft. 
Rf'. in 
.3 
~5 
.7 
1.0 
1.5 
1.3 
-;rr-
.6 
1.1 
•. 9 
.7 
.5 
9:tr 
USSR 
2. Erivan BSDbx 
40 16 'N• 44 35 'E •. 
3,248 f't. 36 yrs. 
T.F. Rf. in. 
3. Lenkoran Csa 
38 46'N. 48 51'E. 
-62 ft. 35 yrs. 
22 1.oK .9 
T.F. 
38 
40 
45 
54 
Rf' .. in. 
4.,7 
3.3 
3.7 
2.6 
1.5 
26 1.1 Jan. 
40 ~ 1.9 
54 2.1 
63 .9 
72 .6 
iitj ~ 
78 .5 
69 •. 9 
57 1.2 
42 1 •. 1 
32 xu 
'5"Z !'2.15 
5. Astara 
38 27/N. 48 53'E. 
-69 f't •. 
Rf'. in. 
2.,6 
5.'7 
3.7 
3~0 
2.0 
1.4 
r.r 
3.3 
7 •. o 
12 •. 9 
6.9 
3.7 
51:3 
9. Kjurdamir 
40 22*N. 48 08'E• 
26 ft. 
Rf. in. 
.a 
.7 
1.5 
1.5 
2.0· 
1 •. 2 
-:7 
.. 6 
1.1 
1.3 
1.2 
.9 
1'5';5' 
6 Baku 40 21'N. 
49 51'E. 
-43ft. 
Rf' • in. 
•. 7 
.6 
•. 7 
.,7 
.4 
.2 
:2 
.. 2 
.6 
.9 
1.1 
.9 
7:2 
65 
74 
78' 
78 
71 
62 
52 
44 
58 
.9 
r.r 
1.8 
8.6 
8.4 
7 .,? 
5.0 
~ 
7 •. Chikishlyar 
37 35'N~ 53 53'E. 
-43 ft. 
Rf. in. 
.'7 
.. 6 
1 .. 0 
.? 
.4 
•. 1 
:4 
.3 
.4 
.7 
.8 
.9 
v:cr 
10. Krasnovodsk 
40 O'N. 52 59 'E. 
-49 f't •. 
Rf. in 
.5 
•. 5 
•. 7 
.8 
.2 
.2 
.1 
•. 2 
.1 
•. 2 
•. 4 
.5 
4-;4" 
Baluchistan. 
l. Gwadar BWABg 
25 O?'N. 62 l9'E. 
22 :ft. 10 yrs. 
T.F. Rf •. inches. 
J". 65 1.5 ,. F. 69 1~2 M. '75 0.6 
A. 81 0.3 
M. 86 0 
J". 8? .),. 
J. 8!) .3 
A. 82 0 
s. 81 0 
o. 80 0 
N. ?4 .2 
D. 69 2.3 
Yr • V8 6.4 
• 
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